
,QWUDKRXVHKROG $OORFDWLRQV� $

5HYLHZ RI 7KHRULHV� (PSLULFDO

(YLGHQFH DQG 3ROLF\ ,VVXHV

E\

-RKQ 6WUDXVV DQG .DWKOHHQ %HHJOH

068�,QWHUQDWLRQDO�'HYHORSPHQW

:RUNLQJ�3DSHUV

068 ,QWHUQDWLRQDO 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV

'HYHORSPHQW 'HSDUWPHQW RI (FRQRPLFV

:RUNLQJ 3DSHU 1R� �� 0,&+,*$1 67$7( 81,9(56,7<

���� (DVW /DQVLQJ� 0LFKLJDQ �����

068 LV DQ DIILUPDWLYH�DFWLRQ�HTXDO�RSSRUWXQLW\ LQVWLWXWLRQ�



068 ,17(51$7,21$/ '(9(/230(17 3$3(56

&DUO /LHGKROP DQG 0LFKDHO 7� :HEHU

(GLWRUV

7KH 068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHU VHULHV LV GHVLJQHG WR IXUWKHU WKH FRPSDUDWLYH
DQDO\VLV RI LQWHUQDWLRQDO GHYHORSPHQW DFWLYLWLHV LQ $IULFD� /DWLQ $PHULFD� $VLD� DQG WKH 1HDU
(DVW� 7KH SDSHUV UHSRUW UHVHDUFK ILQGLQJV RQ KLVWRULFDO� DV ZHOO DV FRQWHPSRUDU\� LQWHUQDWLRQDO
GHYHORSPHQW SUREOHPV� 7KH VHULHV LQFOXGHV SDSHUV RQ D ZLGH UDQJH RI WRSLFV� VXFK DV
DOWHUQDWLYH UXUDO GHYHORSPHQW VWUDWHJLHV� QRQIDUP HPSOR\PHQW DQG VPDOO VFDOH LQGXVWU\�
KRXVLQJ DQG FRQVWUXFWLRQ� IDUPLQJ DQG PDUNHWLQJ V\VWHPV� IRRG DQG QXWULWLRQ SROLF\ DQDO\VLV�
HFRQRPLFV RI ULFH SURGXFWLRQ LQ :HVW $IULFD� WHFKQRORJLFDO FKDQJH� HPSOR\PHQW� DQG LQFRPH
GLVWULEXWLRQ� FRPSXWHU WHFKQLTXHV IRU IDUP DQG PDUNHWLQJ VXUYH\V� IDUPLQJ V\VWHPV DQG IRRG
VHFXULW\ UHVHDUFK�

7KH SDSHUV DUH DLPHG DW WHDFKHUV� UHVHDUFKHUV� SROLF\ PDNHUV� GRQRU DJHQFLHV� DQG
LQWHUQDWLRQDO GHYHORSPHQW SUDFWLWLRQHUV� 6HOHFWHG SDSHUV ZLOO EH WUDQVODWHG LQWR )UHQFK�
6SDQLVK� RU RWKHU ODQJXDJHV�

,QGLYLGXDOV DQG LQVWLWXWLRQV LQ 7KLUG :RUOG FRXQWULHV PD\ UHFHLYH VLQJOH FRSLHV RI SDSHUV
SXEOLVKHG VLQFH ���� IUHH RI FKDUJH� 5HTXHVWV IRU FRSLHV DQG IRU LQIRUPDWLRQ RQ DYDLODEOH
SDSHUV PD\ EH VHQW WR�

068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHUV
'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV
��� $JULFXOWXUH +DOO
0LFKLJDQ 6WDWH 8QLYHUVLW\
(DVW /DQVLQJ� 0LFKLJDQ ����������
8�6�$�

,QIRUPDWLRQ FRQFHUQLQJ KRZ WR SXUFKDVH 068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHUV LV LQFOXGHG
LQ WKH EDFN RI WKLV SXEOLFDWLRQ DQG UHTXHVWV VKRXOG EH VHQW WR�

068 %XOOHWLQ 2IILFH
���% $JULFXOWXUH +DOO
0LFKLJDQ 6WDWH 8QLYHUVLW\
(DVW /DQVLQJ� 0LFKLJDQ ����������
8�6�$�
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E\

-RKQ 6WUDXVV
DQG

.DWKOHHQ %HHJOH

'HSDUWPHQW RI (FRQRPLFV
0LFKLJDQ 6WDWH 8QLYHUVLW\

1RYHPEHU� ����

5HYLVHG� 2FWREHU� ����
0D\� ����

7KLV SDSHU LV SXEOLVKHG E\ WKH 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV DQG WKH 'HSDUWPHQW RI
(FRQRPLFV� 0LFKLJDQ 6WDWH 8QLYHUVLW\ �068�� )XQGLQJ IRU WKLV UHVHDUFK ZDV SURYLGHG E\ WKH
)RRG 6HFXULW\ ,, &RRSHUDWLYH $JUHHPHQW �$(3������$������������ EHWZHHQ 0LFKLJDQ 6WDWH
8QLYHUVLW\ DQG WKH 8QLWHG 6WDWHV $JHQF\ IRU ,QWHUQDWLRQDO 'HYHORSPHQW� WKURXJK WKH 2IILFH RI
$JULFXOWXUH DQG )RRG 6HFXULW\ LQ WKH (FRQRPLF *URZWK &HQWHU RI WKH *OREDO %XUHDX
�*�(*�$)6�� 6XSSOHPHQWDO IXQGLQJ IRU WKLV UHVHDUFK ZDV DOVR SURYLGHG WR WKH )6 ,,
&RRSHUDWLYH $JUHHPHQW E\ WKH $IULFD %XUHDX� WKURXJK WKH )RRG 6HFXULW\ DQG 3URGXFWLYLW\
8QLW RI WKH 6XVWDLQDEOH 'HYHORSPHQW 'LYLVLRQ� 3URGXFWLYH 6HFWRU� *URZWK DQG (QYLURQPHQW
�$)5�6'�36*(� )63��
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,661 ���������

� $OO ULJKWV UHVHUYHG E\ 0LFKLJDQ 6WDWH 8QLYHUVLW\� �����

0LFKLJDQ 6WDWH 8QLYHUVLW\ DJUHHV WR DQG GRHV KHUHE\ JUDQW WR WKH 8QLWHG 6WDWHV *RYHUQPHQW D
UR\DOW\�IUHH� QRQ�H[FOXVLYH DQG LUUHYRFDEOH OLFHQVH WKURXJKRXW WKH ZRUOG WR XVH� GXSOLFDWH�
GLVFORVH� RU GLVSRVH RI WKLV SXEOLFDWLRQ LQ DQ\ PDQQHU DQG IRU DQ\ SXUSRVHV DQG WR SHUPLW
RWKHUV WR GR VR�

3XEOLVKHG E\ WKH 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV DQG WKH 'HSDUWPHQW RI (FRQRPLFV�
0LFKLJDQ 6WDWH 8QLYHUVLW\� (DVW /DQVLQJ� 0LFKLJDQ ����������� 8�6�$�
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6HFWLRQ 3DJH

�� ,1752'8&7,21 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 7+(25(7,&$/ ,668(6 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 8QLWDU\ 0RGHOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 7KH &ROOHFWLYH $SSURDFK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� (03,5,&$/ ,668(6 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� ,QWHUDFWLRQV $PRQJ +RXVHKROG 0HPEHUV � � � � � � � � � � � � � � � � � � � � � � ��
���� *HQGHU 'LIIHUHQFHV LQ +XPDQ &DSLWDO 2XWFRPHV DQG ,QYHVWPHQWV � � � � � � � ��
���� 'LIIHUHQFHV %HWZHHQ 6LEOLQJV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� 'LIIHUHQWLDO 7DVWHV $PRQJ +RXVHKROG 0HPEHUV � � � � � � � � � � � � � � � � � � ��
���� *HQGHU� 3URGXFWLRQ 5HODWLRQV DQG +RXVHKROG $OORFDWLYH ,QHIILFLHQFLHV � � � � ��
���� +RXVHKROG )RUPDWLRQ� 3DUWLWLRQ DQG 5LVN � � � � � � � � � � � � � � � � � � � � � � ��

�� 32/,&< ,668(6 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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)LJXUH 3DJH

�� ,QGLIIHUHQFH &XUYHV LQ %HKUPDQ� 3ROODN� DQG 7DXEPDQ 0RGHO � � � � � � � � � � � � � � � �
�� 2SWLPDO ,QWUDKRXVHKROG $OORFDWLRQV RI +HDOWK ,QYHVWPHQWV� 8QHTXDO 5HODWLYH

(QGRZPHQWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



� 6HH� IRU LQVWDQFH WKH UHFHQW UHYLHZV E\ %HKUPDQ ������ ����E� DQG +DGGDG� +RGGLQRWW� DQG $OGHUPDQ �������

6WUDXVV DQG 7KRPDV ������ DOVR UHYLHZ WKLV OLWHUDWXUH LQ WKHLU PRUH JHQHUDO VXUYH\ RI HPSLULFDO UHVHDUFK RQ

KXPDQ UHVRXUFHV� ZKLOH $OGHUPDQ HW DO� ������ UHYLHZ WKH HYLGHQFH IURP D SROLF\ SHUVSHFWLYH� %OXPEHUJ

������ H[DPLQH WKH VRFLRORJLFDO HYLGHQFH� ZKLOH 'Z\HU DQG %UXFH ������ FRPSULVH DQ ROGHU VHW RI SDSHUV�

ZULWWHQ PRVWO\ E\ QRQ�HFRQRPLVWV� )RU DQ HDUO\ VHW RI SDSHUV RQ WKHVH WRSLFV� VHH WKH YROXPH E\ 5RJHUV DQG

6FKORVVPDQ �������

�

�� ,1752'8&7,21

,QWHUHVW LQ LVVXHV RI LQWUDKRXVHKROG GLVWULEXWLRQ LQ GHYHORSLQJ FRXQWULHV KDV EHHQ LQFUHDVLQJ E\

ERWK HFRQRPLVWV DQG RWKHU VRFLDO VFLHQWLVWV�� 7KH LQWHUHVW LQ WKLV GLIILFXOW WRSLF GHULYHV IURP D

FRQFHUQ ZLWK SRYHUW\� DQG LQHTXDOLW\� DQG D UHFRJQLWLRQ WKDW GLIIHUHQWLDO UHVRXUFH DOORFDWLRQV

ZLWKLQ KRXVHKROGV PD\ VHULRXVO\ UHGXFH WKH ZHOIDUH RI VRPH PHPEHUV� 7KH HDUO\ SROLF\�

RULHQWHG OLWHUDWXUH RQ WKLV WRSLF IRFXVHG RQ WKH ULVNV WR KHDOWK DQG QXWULWLRQ RI ZRPHQ DQG

FKLOGUHQ� RU WR GLIIHUHQWLDO DFFHVV WR VFKRROLQJ�

$V D JRRG H[DPSOH� FRQVLGHU WKH LVVXDQFH RI IRRG VWDPSV LQ WKH 8QLWHG .LQJGRP DQG 6UL

/DQND� ,Q ERWK FRXQWULHV IRRG VWDPSV DUH JLYHQ WR WKH KHDG IHPDOH RI WKH KRXVHKROG EHFDXVH

RI SROLF\�PDNHU FRQFHUQ WKDW WKH KHDG PDOH PD\ VTXDQGHU WKH WUDQVIHU RQ RWKHU LWHPV �IRU

LQVWDQFH E\ VHOOLQJ WKH VWDPSV DQG XVLQJ FDVK WR SXUFKDVH DOFRKRO�� 7KH TXHVWLRQ KHUH LV

ZKHWKHU WKH VSHFLILF LGHQWLW\ RI WKH UHFLSLHQW RI WKH VWDPSV PDWWHUV WR UHVRXUFH DOORFDWLRQ

GHFLVLRQV� $V DQRWKHU H[DPSOH� SROLF\ FRQFHUQ ZLWK KRXVHKROG�OHYHO IRRG VHFXULW\ FHQWHUV

DURXQG PHFKDQLVPV IRU FRQVXPSWLRQ VPRRWKLQJ LQ WKH HYHQW RI QHJDWLYH LQFRPH VKRFNV� )RU

YHU\ SRRU KRXVHKROGV LW PD\ EH WKDW ZRPHQ DQG FKLOGUHQ VXIIHU PRVW IURP VXFK VKRFNV�

EHFDXVH ZRUNHUV� ZKR PD\ EH PRVWO\ DGXOW PHQ� JHW WKH ILUVW IRRG DOORFDWLRQV LQ RUGHU WR

PDLQWDLQ WKHLU ODERU SURGXFWLYLW\� ,I VR� ZRPHQ PD\ KDYH SDUWLFXODU UHDVRQV WR EH

FRQVHUYDWLYH LQ WKHLU EHKDYLRU� LQ SDUWLFXODU� WKH\ PD\ GHPDQG PRUH LQFRPH VPRRWKLQJ WKDQ

GR PHQ� ,I WKHLU ZLVKHV DUH QRW VDWLVILHG� ZRPHQ PD\ UHVRUW WR EHKDYLRU WKDW ZLOO DWWHPSW WR

VDWLVI\ WKHLU ZDQWV� EXW ZKLFK PD\ KHOS RU KXUW RYHUDOO KRXVHKROG IRRG VHFXULW\�

7KHVH WZR H[DPSOHV LQYROYH SRWHQWLDO FRQIOLFWV ZLWKLQ WKH KRXVHKROG� 1RW DOO LQWUDKRXVHKROG

GLVWULEXWLRQDO LVVXHV DUH RI D FRQIOLFWLQJ QDWXUH� )RU LQVWDQFH� H[FHVV IHPDOH LQIDQW DQG FKLOG

PRUWDOLW\ LQ VRXWK $VLD RU JUHDWHU FRPSOHWHG VFKRROLQJ E\ ER\V LQ PDQ\ $IULFDQ DQG $VLDQ

FRXQWULHV PD\ ZHOO UHVXOW IURP WKH MRLQW GHFLVLRQV RI IDWKHUV DQG PRWKHUV� 7KHVH GHFLVLRQV

PD\ EH PDGH LQ UHVSRQVH WR JUHDWHU PDUNHW RSSRUWXQLWLHV IRU PHQ� RU SRVVLEO\ WR JLUOV EHLQJ

PRUH FRVWO\ WR UDLVH� RU IURP SXUH SUHIHUHQFHV IRU PDOHV�

'HFLVLRQV WKDW EHDU RQ GLIIHUHQWLDO RXWFRPHV ZLWKLQ WKH KRXVHKROG DUH WKH VXEMHFW RI WKLV

UHYLHZ� :H EHJLQ ZLWK WKH LVVXH RI KRZ WR PRGHO KRXVHKROG EHKDYLRU WR DFFRXQW IRU

GLIIHUHQWLDO RXWFRPHV ZLWKLQ WKH KRXVHKROG� 7KH KRXVHKROG SURGXFWLRQ PRGHO RI %HFNHU

������ ����� ����� FDQ EH XVHG WR GR WKLV� EXW LW PD\ EH WKDW VRPH RI WKH XQGHUO\LQJ

DVVXPSWLRQV DUH YLRODWHG� QHFHVVLWDWLQJ D EURDGHU DSSURDFK� :H UHYLHZ RQH VXFK DSSURDFK�

WKH FROOHFWLYH KRXVHKROG PRGHO� ZKLFK HQFRPSDVVHV VRPH JDPH�WKHRUHWLF DSSURDFKHV DV ZHOO�

:H WKHQ GLVFXVV HPSLULFDO HYLGHQFH RQ D YDULHW\ RI LVVXHV UHODWHG WR KXPDQ UHVRXUFH RXWFRPHV

DQG LQYHVWPHQWV� XVLQJ ERWK WKH KRXVHKROG SURGXFWLRQ PRGHO DQG WKH FROOHFWLYH PRGHO� :H



�

QH[W WXUQ WR HYLGHQFH RI KRZ SURGXFWLRQ UHODWLRQV DUH DIIHFWHG E\ LQWUDKRXVHKROG GLVWULEXWLRQDO

LVVXHV DQG ILQDOO\ ZH H[DPLQH EURDGHU SROLF\ LVVXHV WKDW DULVH IURP WKLV GLVFXVVLRQ�



� 7KHVH PRGHOV FDQ EH MXVWLILHG LQ VHYHUDO ZD\V �%HFNHU ����� 3ROODN ������ 7KH\ KDYH EHHQ UHIHUUHG WR XVLQJ

VHYHUDO WHUPV LQ WKH OLWHUDWXUH� IRU H[DPSOH� XQLWDU\ PRGHOV �+DGGDG� +RGGLQRWW� DQG $OGHUPDQ ������ XQLILHG

SUHIHUHQFH PRGHOV �%HKUPDQ ����E�� FRPPRQ�SUHIHUHQFH PRGHOV �7KRPDV ������ DQG QHR�FODVVLFDO PRGHOV

�0F(OUR\ DQG +RUQH\ ������

�

�� 7+(25(7,&$/ ,668(6

(FRQRPLF PRGHOV RI LQWUDKRXVHKROG GHFLVLRQV DWWHPSW WR XQGHUVWDQG WKH LQWHUQDO UXOHV WKDW

PRWLYDWH DQG JXLGH SDWWHUQV RI UHVRXUFH DOORFDWLRQV DPRQJ PHPEHUV ZLWKLQ D KRXVHKROG� :KLOH

KRXVHKROGV DUH G\QDPLF XQLWV ZLWK UHVSHFW WR VL]H DQG FRPSRVLWLRQ� PRVW DQDO\VHV RI

LQWUDKRXVHKROG DOORFDWLRQ DYRLG WKHVH FRPSOH[LWLHV E\ DVVXPLQJ D VWDWLF� PRUH QDUURZ IUDPHZRUN�

$QDO\VLV RI LQWUDKRXVHKROG DOORFDWLRQV W\SLFDOO\ DVVLJQV GHFLVLRQ²PDNLQJ RYHU DOO UHVRXUFH

DOORFDWLRQV WR WKH VDPH KRXVHKROG XQLW� ZKLOH LW PD\ EH WKDW WKH DSSURSULDWH XQLW RI DQDO\VLV

VKRXOG GHSHQG RQ WKH UHVRXUFH RU LQYHVWPHQW� )RU H[DPSOH� LQYHVWPHQWV LQ DJULFXOWXUDO

SURGXFWLRQ PD\ EH PDGH DW WKH KRXVHKROG OHYHO� ZKLOH FKLOG VFKRROLQJ LQYHVWPHQWV PD\ EH PDGH

DW D ZLGHU� IDPLO\ OHYHO� 7KHVH PRGHOV PD\ WKXV QHJOHFW LVVXHV LQYROYLQJ WKH IRUPDWLRQ�

SDUWLWLRQLQJ� DQG GLVVROXWLRQ RI KRXVHKROGV� QRW WR PHQWLRQ WKH UROH RI DOORFDWLRQV DQG WUDQVIHUV

EHWZHHQ KRXVHKROGV RU VSDWLDOO\ VHSDUDWHG IDPLOLHV �VHH WKH GLVFXVVLRQ EHORZ�� (YHQ ZLWK WKHLU

VKRUWFRPLQJV� WKHVH PRGHOV UHYHDO PXFK DERXW WKH UROH RI SUHIHUHQFHV� JHQGHU� DJH� HQGRZPHQWV�

KRXVHKROG²OHYHO UHVRXUFHV� SULFHV DQG ODERU PDUNHW RSSRUWXQLWLHV LQ WKH GLVWULEXWLRQ RI UHVRXUFHV

DPRQJ KRXVHKROG PHPEHUV�

7KH LQWHUSUHWDWLRQ RI WKH VWUDWHJLHV HPSOR\HG E\ KRXVHKROGV LQ DOORFDWLQJ UHVRXUFHV GHSHQGV RQ

KRZ ZH FKRRVH WR PRGHO GHFLVLRQ²PDNLQJ� (YHQ ZKHQ WKH UHGXFHG IRUP GHWHUPLQDQWV XQGHUO\LQJ

KRXVHKROG DOORFDWLRQV DUH UHYHDOHG� WKH SURFHVV RI GHFLVLRQ�PDNLQJ LV QRW QHFHVVDULO\ H[SRVHG�

2QH VHW RI HPSLULFDO UHVXOWV FDQ \LHOG VHYHUDO LQWHUSUHWDWLRQV RI WKH GHFLVLRQ²PDNLQJ SURFHVV LQ

WKH KRXVHKROG� )RU H[DPSOH� 5RVHQ]ZHLJ DQG 6FKXOW] ������ VKRZHG WKDW VXUYLYDO SUREDELOLWLHV

IRU IHPDOH LQIDQWV LQ ,QGLD DUH KLJKHU LQ DUHDV ZKHUH RSSRUWXQLWLHV IRU IHPDOH HPSOR\PHQW DUH

JUHDWHU� 7KH DXWKRUV� PRGHOLQJ LQ D MRLQW IDPLO\ XWLOLW\ IXQFWLRQ� FRQFOXGH WKDW KRXVHKROGV LQYHVW

PRUH LQ �L�H�� DOORFDWH PRUH UHVRXUFHV WRZDUGV� PDOH LQIDQWV FRPSDUHG WR IHPDOH LQIDQWV LQ

DQWLFLSDWLRQ RI D KLJKHU UHWXUQ WR WKHVH LQYHVWPHQWV �L�H�� PDOHV KDYH KLJKHU HDUQLQJ SRWHQWLDO��

)ROEUH �����E� SURSRVHV DQ DOWHUQDWLYH LQWHUSUHWDWLRQ� YLHZLQJ KRXVHKROG UHVRXUFH DOORFDWLRQV DV

RXWFRPHV RI D EDUJDLQLQJ SURFHVV DPRQJ PHPEHUV� :KHQ DGXOW IHPDOHV KDYH KLJKHU HDUQLQJ

FDSDELOLWLHV� WKH\ FDQ KDYH JUHDWHU EDUJDLQLQJ OHYHUDJH ZLWK ZKLFK WR DOORFDWH PRUH UHVRXUFHV

WRZDUGV IHPDOH LQIDQWV� 7KH UHGXFHG IRUP HTXDWLRQV HVWLPDWHG E\ 5RVHQ]ZHLJ DQG 6FKXOW] GR QRW

FOHDUO\ GLVWLQJXLVK EHWZHHQ WKHVH SRVVLELOLWLHV�

���� 8QLWDU\ 0RGHOV

0RVW HFRQRPLF PRGHOV RI LQWUDKRXVHKROG DOORFDWLRQ RI UHVRXUFHV� DQG� LQ SDUWLFXODU� WKH

KRXVHKROG SURGXFWLRQ PRGHO RI %HFNHU ������� DUH EDVHG RQ WKH FRQVWUDLQHG PD[LPL]DWLRQ RI D

VLQJOH KRXVHKROG ZHOIDUH IXQFWLRQ� ,QGLYLGXDO SUHIHUHQFHV DUH DJJUHJDWHG ZLWK IL[HG ZHLJKWV LQWR

D FRPPRQ REMHFWLYH IXQFWLRQ �WKH KRXVHKROG OHYHO ZHOIDUH RU XWLOLW\ IXQFWLRQ��� 7KLV ZHOIDUH

IXQFWLRQ LV� LQ WXUQ� PD[LPL]HG VXEMHFW WR YDULRXV KRXVHKROG OHYHO FRQVWUDLQWV� RQ WLPH XVH�



� 6HYHUDO HPSLULFDO VWXGLHV KDYH HVWLPDWHG WKH ODERU SURGXFWLYLW\²HQKDQFLQJ HIIHFW RI QXWULWLRQ RU FDORULH

FRQVXPSWLRQ LQ ORZ�LQFRPH FRXQWULHV �VHH %HKUPDQ ����D� DQG 6WUDXVV DQG 7KRPDV ���� IRU VXPPDULHV��

�

KRXVHKROG WHFKQRORJ\ DQG UHVRXUFHV� WR GHULYH WKH RSWLPDO DOORFDWLRQV RI UHVRXUFHV DQG

LQYHVWPHQWV� 7KHVH PRGHOV \LHOG UHGXFHG²IRUP HTXDWLRQV IRU KRXVHKROG GHPDQGV RYHU ERWK

PDUNHW DQG QRQ�PDUNHW JRRGV� ZKHUH REVHUYHG DOORFDWLRQV DUH IXQFWLRQV RI H[RJHQRXV YDULDEOHV�

VXFK DV SULFHV DQG H[RJHQRXV UHVRXUFHV� ,Q WKHVH PRGHOV� DOO KRXVHKROG UHVRXUFHV DUH SRROHG VR

WKDW ZKLOH WKH VRXUFH RI LQFRPHV IRU LQGLYLGXDOV GRHV PDWWHU �H�J�� ODERU HDUQLQJV YV� QRQODERU

LQFRPH�� WKH GLVWULEXWLRQ RI LQFRPH DPRQJ KRXVHKROG PHPEHUV LV LUUHOHYDQW� 5RJHUV DQG

6FKORVVPDQ ������ QRWH WKDW WKH XQLILHG DSSURDFK �GRHV QRW DGGUHVV WKH LQWHUSHUVRQDO G\QDPLFV

E\ ZKLFK WKH KRXVHKROG SUHIHUHQFH IXQFWLRQ HPHUJHV�� /LWWOH LV VDLG DERXW WKH SURFHVV RI

DJJUHJDWLQJ SUHIHUHQFHV� ,W FRXOG EH WKDW SUHIHUHQFHV DPRQJ DOO PHPEHUV RYHU DOO JRRGV DUH

KRPRJHQHRXV� RU WKDW VRPH FRQVHQVXV LV UHDFKHG DPRQJ KRXVHKROG PHPEHUV� RU WKDW D GLFWDWRU

�PDOHYROHQW RU EHQHYROHQW� H[LVWV LQ WKH KRXVHKROG� ,Q WKLV VHQVH� GHFLVLRQ²PDNLQJ LQ WKH

KRXVHKROG LV WUHDWHG DV D EODFN²ER[ XQGHU XQLWDU\ PRGHOV�

7KH LQFRPH�PD[LPL]DWLRQ �RU LQYHVWPHQW� PRGHO RI KRXVHKROG GHFLVLRQ²PDNLQJ LV QHVWHG LQ WKH

FRQVWUDLQHG XWLOLW\�PD[LPL]DWLRQ SUREOHP� ,Q WKLV DSSURDFK� WKH FRPPRQ REMHFWLYH RI WKH

KRXVHKROG LV WR DOORFDWH UHVRXUFHV VR DV WR PD[LPL]H WKH VXP RI HDUQLQJV DFURVV DOO PHPEHUV

ZLWKLQ WKH KRXVHKROG �L�H�� WKH KRXVHKROG EXGJHW�� VXEMHFW WR KRXVHKROG WHFKQRORJ\� ,I VR�

KRXVHKROGV ZLOO PDNH ODUJHU DOORFDWLRQV WR WKRVH PHPEHUV IRU ZKRP WKH PDUJLQDO HFRQRPLF

UHWXUQV RQ WKHVH DOORFDWLRQV LV JUHDWHU� SURYLGLQJ WKDW WKH SULFH RU FRVW RI WKHVH DOORFDWLRQV GR QRW

GLIIHU DFURVV PHPEHUV� :KHUH DOORFDWLRQV \LHOG WKH JUHDWHVW UHWXUQ ZLOO GHSHQG RQ WKH KRXVHKROG

WHFKQRORJ\ LQYROYHG �WKH SURFHVV RI WUDQVPLWWLQJ DOORFDWLRQV LQWR RXWFRPHV� ZKLFK LV LQFRPH LQ

WKLV FDVH�� )RU H[DPSOH� LQ WKH FRQWH[W RI IRRG GLVWULEXWLRQ� IRRG LV DQ LQSXW LQ DQ HDUQLQJV RU

LQFRPH IXQFWLRQ�� 7KRVH KRXVHKROG PHPEHUV IRU ZKRP IRRG \LHOGV WKH JUHDWHVW UHWXUQV LQ WKHLU

LQFRPH�HDUQLQJ DFWLYLWLHV ZLOO EH DOORFDWHG PRUH IRRG LI WKH KRXVHKROG DOORFDWHV UHVRXUFHV

DFFRUGLQJ WR WKH LQFRPH PRGHO� %LDV RU LQHTXDOLW\ DFURVV KRXVHKROG PHPEHUV ZRXOG UHIOHFW WKH

LQHTXDOLW\ LQ LQFRPH²HDUQLQJ RSSRUWXQLWLHV IRU KRXVHKROG PHPEHUV� 7KLV DSSURDFK DOVR VXJJHVWV

WKDW LI LQGLYLGXDO HQGRZPHQWV �DOVR UHIHUUHG WR DV KHWHURJHQHLW\� DQG W\SLFDOO\ XQREVHUYHG� DUH

LQFOXGHG LQ WKH HDUQLQJV IXQFWLRQ� LQVRIDU DV WKHVH HQGRZPHQWV DXJPHQW ODERU�PDUNHW UHWXUQV DQG

SURYLGHG JUHDWHU IRRG DOORFDWLRQ HQKDQFHV WKH PDUJLQDO LPSDFW RI HQGRZPHQWV� DOORFDWLRQV ZLOO

UHLQIRUFH HQGRZPHQW GLIIHUHQFHV� UDWKHU WKDQ FRPSHQVDWH IRU WKHVH GLIIHUHQFHV� +LJKHU²HQGRZHG

LQGLYLGXDOV VKRXOG UHFHLYH JUHDWHU DOORFDWLRQV RI UHVRXUFHV� 2Q WKH RWKHU KDQG� LI JUHDWHU IRRG

FRQVXPSWLRQ UDLVHV HDUQLQJV PRUH IRU SHUVRQV ZLWK ORZHU HQGRZPHQWV� WKHQ RSWLPDO IRRG

DOORFDWLRQV ZLOO FRPSHQVDWH IRU HQGRZPHQW GLIIHUHQFHV� ORZHU�HQGRZHG SHUVRQV ZLOO EH IHG PRUH�

)RRG ZLOO EH DOORFDWHG HTXDOO\ WR DOO PHPEHUV RQO\ LI HQGRZPHQWV DUH WKH VDPH DFURVV PHPEHUV

DQG WKH UHWXUQV WR IRRG DUH HTXDO LQ HDFK PHPEHU
V LQFRPH�HDUQLQJ DFWLYLWLHV�

7KH LQFRPH�PD[LPL]DWLRQ PRGHO GUDZV VRPH FRQFUHWH FRQFOXVLRQV UHJDUGLQJ KRXVHKROG VWUDWHJLHV

RI DOORFDWLRQV EDVHG RQ IDLUO\ UHVWULFWLYH DVVXPSWLRQV� 7KLV DSSURDFK GRHV QRW DOORZ

GHFLVLRQ²PDNLQJ WR EH PRWLYDWHG E\ SUHIHUHQFHV UHJDUGLQJ DOORFDWLRQV WRZDUGV KRXVHKROG

PHPEHUV� 'LVFULPLQDWLRQ RU ELDV LQ DOORFDWLRQV DPRQJ PHPEHUV FDQ RQO\ EH D IXQFWLRQ RI PDUNHW

UHWXUQV JLYHQ LQGLYLGXDO HQGRZPHQWV�
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%HKUPDQ� 3ROODN� DQG 7DXEPDQ ������ >KHUHDIWHU UHIHUUHG WR DV %37@ GHYHORS D PRGHO RI XWLOLW\

PD[LPL]DWLRQ LQ ZKLFK ERWK SUHIHUHQFHV DQG PDUNHW RSSRUWXQLWLHV RSHUDWH WR DIIHFW DOORFDWLRQV�

7KH %37 PRGHO KDV EHHQ XVHG W\SLFDOO\ LQ D IUDPHZRUN WKDW DQDO\]HV WKH LQYHVWPHQW GLPHQVLRQ RI

UHVRXUFH DOORFDWLRQV IURP SDUHQWV WR FKLOGUHQ XQGHU XQLILHG SDUHQWDO SUHIHUHQFHV� ,W KDV DOVR EHHQ

XVHG WR GLVWLQJXLVK EHWZHHQ WKH FDXVHV RI V\VWHPDWLF JHQGHU GLIIHUHQFHV LQ KXPDQ FDSLWDO

LQYHVWPHQWV� )RU H[DPSOH� DSSOLFDWLRQV KDYH H[DPLQHG ZK\ LQWUDKRXVHKROG DOORFDWLRQV RI

QXWULHQWV �RU VFKRROLQJ� PD\ IDYRU ER\V RYHU JLUOV LQ VRPH VRFLHWLHV� $UH SDUHQWV UHVSRQGLQJ WR

WKH JUHDWHU ODERU�PDUNHW RSSRUWXQLWLHV IRU ER\V� DV VXJJHVWHG E\ 5RVHQ]ZHLJ DQG 6FKXOW] HDUOLHU"

2U� GR SDUHQWV KDYH D SUR²PDOH ELDV"

7KH %37 DSSURDFK DWWHPSWV WR GLVHQWDQJOH WKH QDWXUH RI SUHIHUHQFHV WKDW XQGHUOLH WKH GLVWULEXWLRQ

RI UHVRXUFHV LQ WKH KRXVHKROG� +RXVHKROG SUHIHUHQFHV IRU YDULRXV RXWFRPHV �H�J�� KHDOWK VWDWXV

RU HDUQLQJV RI PHPEHUV� DUH FRPSULVHG RI WZR FRPSRQHQWV� WKH GHJUHH RI LQHTXDOLW\ DYHUVLRQ DQG

WKH ZHOIDUH ZHLJKWV DWWDFKHG WR LQGLYLGXDOV� 7KH GHJUHH RI LQHTXDOLW\ DYHUVLRQ GHVFULEHV WKH

GHJUHH RI FRQFHUQ UHJDUGLQJ GLVSDULWLHV LQ WKH GLVWULEXWLRQ RI RXWFRPHV DFURVV PHPEHUV� *UDSKHG

LQ WKH VSDFH RI RXWFRPHV RYHU WZR PHPEHUV RI WKH KRXVHKROG� LQHTXDOLW\ DYHUVLRQ LV FKDUDFWHUL]HG

E\ WKH VORSH RI WKH LQGLIIHUHQFH FXUYH WKDW GHVFULEHV SUHIHUHQFHV LQ WKH ZHOIDUH �XWLOLW\� IXQFWLRQ

�VHH )LJXUH �D�� $V RQH H[WUHPH� KRXVHKROGV KDYH QR LQHTXDOLW\ DYHUVLRQ DQG HTXLW\ LQ RXWFRPHV

GRHV QRW PDWWHU� ,Q WKLV FDVH WKH LQGLIIHUHQFH FXUYH LV OLQHDU �OLQH % LQ )LJXUH �D�� DQG LW LV RQO\

PDUNHW RSSRUWXQLWLHV WKDW PDWWHU� DV LQ WKH LQFRPH PRGHO� $V LQ WKDW PRGHO� SDUHQWV �PRUH

JHQHUDOO\� KRXVHKROGV� LQYHVW PRUH LQ FKLOGUHQ �RU DQ\ LQGLYLGXDO PHPEHU� IRU ZKRP WKH UHWXUQ LV

JUHDWHVW� D SXUH LQYHVWPHQW VWUDWHJ\� ,Q WKH RWKHU H[WUHPH FDVH� KRXVHKROGV PD\ EH SHUIHFWO\

DYHUVH WR LQHTXDOLW\ LQ WKDW WKH\ FDUH RQO\ DERXW WKH RXWFRPH RI WKH ZRUVW²RII PHPEHU�V�� ,Q WKLV

FDVH SUHIHUHQFHV DUH /�VKDSHG �GDVKHG OLQH $�� D VR�FDOOHG 5DZOVLDQ VWUDWHJ\� 3UHIHUHQFHV

EHWZHHQ WKH WZR H[WUHPHV DUH FDSWXUHG LQ DQ LQGLIIHUHQFH FXUYH �&� WKDW LV FRQYH[ WR WKH RULJLQ�

,QHTXDOLW\ DYHUVLRQ KDV QR EHDULQJ RQ SUHIHUHQFHV UHJDUGLQJ ZKR VKRXOG JHW WKH VKRUW HQG RI WKH

VWLFN� <HW GLIIHUHQW LQGLYLGXDOV RU JURXSV PD\ UHFHLYH GLIIHUHQW ZHLJKWV LQ KRXVHKROG

SUHIHUHQFHV� )RU H[DPSOH� WKHUH PD\ H[LVW GLIIHUHQW SUHIHUHQFHV WRZDUGV RXWFRPHV GHSHQGLQJ RQ

WKH JHQGHU RU ELUWK RUGHU RI FKLOGUHQ� (TXDO FRQFHUQ LPSOLHV WKDW HTXDO RXWFRPHV DFURVV

LQGLYLGXDOV RU JURXSV DUH QRW ZHLJKWHG GLIIHUHQWO\ LQ WKH KRXVHKROG
V XWLOLW\ IXQFWLRQ� $W SRLQWV

RI HTXDO RXWFRPHV� LQGLIIHUHQFH FXUYHV DUH V\PPHWULF DURXQG WKH ��� OLQH IRU DQ\ WZR PHPEHUV

IRU ZKRP WKH KRXVHKROG KDV HTXDO FRQFHUQ �VHH )LJXUH �E� FXUYH $�� :KHUH WKHUH LV XQHTXDO

FRQFHUQ� LQGLIIHUHQFH FXUYHV ZLOO EH DV\PPHWULF� RU VODQWHG WRZDUGV RXWFRPHV IRU D SDUWLFXODU

PHPEHU RU JURXS �FXUYH % LQ )LJXUH �E��
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A: Extreme inequality aversion,  B: No inequality aversion, C: Intermediate inequality aversion
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RQ SUHIHUHQFHV �ERWK LQHTXDOLW\ DYHUVLRQ DQG �XQ�HTXDO FRQFHUQ� DQG DOVR RQ WKH IHDVLEOH VHW RI

RXWFRPHV� 7KH IHDVLEOH VHW RI RXWFRPHV LV GHWHUPLQHG E\ WKH KRXVHKROG
V SURGXFWLRQ IXQFWLRQ�V��
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DQG WKHVH RXWFRPHV QHHG QRW EH WKH VDPH IRU DOO LQGLYLGXDOV RU JURXSV� (QGRZPHQWV GLIIHU DFURVV

KRXVHKROG PHPEHUV DQG WKH FRVWV �SULFHV� DWWDFKHG WR WKHVH RXWFRPHV PD\ DOVR YDU\� 7KHUHIRUH�

WKH SURGXFWLRQ SRVVLELOLWLHV IURQWLHU �GHVFULELQJ WKH IHDVLEOH VHW� IRU RXWFRPHV DFURVV WZR

LQGLYLGXDOV PD\ QRW EH V\PPHWULF DURXQG WKH ��� OLQH� +RXVHKROGV PD[LPL]H XWLOLW\ ZKHQ WKH\

REWDLQ WKH KLJKHVW LQGLIIHUHQFH FXUYH JLYHQ WKH SURGXFWLRQ SRVVLELOLWLHV IURQWLHU �WDQJHQF\ RI WKH

WZR FXUYHV�� 7KXV� SUHIHUHQFHV H[KLELWLQJ HTXDO FRQFHUQ DQG VRPH LQHTXDOLW\ DYHUVLRQ GR QRW

QHFHVVDULO\ LPSO\ HTXDO RXWFRPHV DFURVV LQGLYLGXDOV LI WKH SURGXFWLRQ SRVVLELOLWLHV IURQWLHU LV

DV\PPHWULF� 7KLV LV GHPRQVWUDWHG LQ )LJXUH � IRU WZR K\SRWKHWLFDO KRXVHKROGV� $ DQG %� ,Q

KRXVHKROG $� SHUVRQ � LV UHODWLYHO\ EHWWHU HQGRZHG ZLWK KHDOWK� ZKLOH SHUVRQ � LV LQ KRXVHKROG %�

%RWK KRXVHKROGV KDYH LGHQWLFDO SUHIHUHQFHV WKDW GLVSOD\ HTXDO FRQFHUQ DQG WKH HTXLOLEULD DUH

VKRZQ DV SRLQWV $
 DQG %
� QHLWKHU RI ZKLFK HPERGLHV HTXDO RXWFRPHV� /LNHZLVH� HTXDO

HQGRZPHQWV DQG D V\PPHWULF SURGXFWLRQ SRVVLELOLWLHV IURQWLHU GR QRW HQVXUH HTXDO LQSXW

DOORFDWLRQV� DQG WKXV HTXDO RXWFRPHV� LI SUHIHUHQFHV GLVSOD\ XQHTXDO FRQFHUQ�

7R TXDQWLI\ WKH SUHIHUHQFH SDUDPHWHUV UHJDUGLQJ HTXDO FRQFHUQ DQG LQHTXDOLW\ DYHUVLRQ� RU WKH

WUDGH�RIIV DULVLQJ IURP WKH SURGXFWLRQ WHFKQRORJ\� VSHFLILF IXQFWLRQDO IRUPV IRU XWLOLW\ DQG

KRXVHKROG SURGXFWLRQ PXVW EH H[SOLFLWO\ DVVXPHG� ,Q WKH FRQWH[W RI IRRG DOORFDWLRQV DQG KHDOWK

RXWFRPHV� ZH IROORZ %HKUPDQ ����� D�E� DQG DVVXPH WKDW WKH KRXVHKROG OHYHO XWLOLW\ IXQFWLRQ KDV

D VHSDUDEOH� VXE�XWLOLW\ IXQFWLRQ GHILQHG RYHU WKH KHDOWK RXWFRPHV RI DOO KRXVHKROG PHPEHUV�

)XUWKHU� WKH SDUWLFXODU IXQFWLRQDO IRUP RI WKLV VXE�XWLOLW\ IXQFWLRQ PXVW EH VWLSXODWHG� LQ WKLV FDVH

LW LV WKH FRQVWDQW�HODVWLFLW\�RI�VXEVWLWXWLRQ�
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7KH �
V UHSUHVHQW WKH HTXDO FRQFHUQ SDUDPHWHUV� LI WKH KHDOWK VWDWXV� +� RI SHUVRQV � DQG � DUH

HTXDO DQG �
�
 �

�
� WKHQ WKH PDUJLQDO UDWH RI VXEVWLWXWLRQ EHWZHHQ WKH KHDOWK RI SHUVRQV � DQG � LV

XQLW\� '� ZKLFK UDQJHV IURP �� WR �� UHSUHVHQWV LQHTXDOLW\ DYHUVLRQ� D YDOXH RI �� UHSUHVHQWV

5DZOVLDQ SUHIHUHQFHV DQG D YDOXH RI � UHSUHVHQWV D OLQHDU LQGLIIHUHQFH FXUYH DQG WKXV QR

LQHTXDOLW\ DYHUVLRQ �D SXUH LQYHVWPHQW VWUDWHJ\�� 1H[W WKH WHFKQRORJ\ RI WKH KHDOWK SURGXFWLRQ

IXQFWLRQ LV DVVXPHG WR EH &REE�'RXJODV� ZLWK LQSXWV RI IRRG� RWKHU SXUFKDVHG LQSXWV DQG

LQGLYLGXDO HQGRZPHQWV�
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ZKHUH 1 GHQRWHV QXWULHQW LQWDNH �LW FDQ EH D YHFWRU�� ; GHQRWHV RWKHU SXUFKDVHG LQSXWV DQG (

GHQRWHV LQGLYLGXDO HQGRZPHQWV� 1RWH WKDW IRRG DORQH GRHV QRW GHWHUPLQH WKH KHDOWK RXWFRPH�



� 1RWH WKDW WKLV UHVXOWV IURP WKH &REE�'RXJODV KHDOWK WHFKQRORJ\� ZKLFK LPSOLHV WKDW LQFUHDVHV LQ UHODWLYH KHDOWK

HQGRZPHQWV UDLVH WKH UHODWLYH PDUJLQDO SURGXFWV RI QXWULHQW LQWDNHV�

�

(N1/N2) 
 (�1/�2)
1/(1	
')(E1/E2)

�'/(1	
')

(H1/H2) 
 (�1/�2)

/(1	
') (E1/E2)

�/(1	
')

)LJXUH �� 2SWLPDO ,QWUDKRXVHKROG $OORFDWLRQV RI +HDOWK ,QYHVWPHQWV� 8QHTXDO 5HODWLYH

(QGRZPHQWV

7KH ILUVW�RUGHU FRQGLWLRQV IRU D KRXVHKROG ZLWK WZR PHPEHUV �RU JURXSV� FDQ EH GHULYHG IURP

PD[LPL]LQJ WKH KRXVHKROG
V XWLOLW\ VXEMHFW WR WKH SURGXFWLRQ IXQFWLRQ DQG EXGJHW FRQVWUDLQWV�

:LWK WKHVH DVVXPSWLRQV WKH ILUVW�RUGHU FRQGLWLRQ LV�
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6ROYLQJ IRU WKH UHGXFHG IRUPV RI 1
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� RQH REWDLQV�
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ZKHUH 
  � � �� ,W LV DSSDUHQW WKDW WKH UHODWLYH KHDOWK RI SHUVRQ � LV LPSURYHG LI KLV�KHU
UHODWLYH KHDOWK HQGRZPHQW �(

�
�(

�
� LV JUHDWHU� ,I '! �� PRUH QXWULHQWV ZLOO EH JLYHQ WR � DV ZHOO�

WKXV UHLQIRUFLQJ KLV RU KHU HQGRZPHQW��
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:KLOH RQH ZRXOG OLNH WR GLUHFWO\ HVWLPDWH HTXDWLRQ >�@� LW LV LQ JHQHUDO QRW SRVVLEOH� EHFDXVH

KHDOWK HQGRZPHQWV DUH XQREVHUYHG� ,I LQVWHDG� ERWK QXWULHQWV DQG KHDOWK VWDWXV DUH REVHUYHG� WKH

ILUVW RUGHU FRQGLWLRQ� HTXDWLRQ >�@� FDQ EH HVWLPDWHG �WKRXJK VHH EHORZ IRU D GLVFXVVLRQ RI WKH

GLIILFXOWLHV LQ LQWHUSUHWDWLRQ GXH WR VWDWLVWLFDO SUREOHPV�� %HKUPDQ KDV DSSOLHG WKLV DSSURDFK WR

H[DPLQH SUHIHUHQFHV XQGHUO\LQJ WKH DOORFDWLRQV RI VFKRROLQJ DQG QXWULHQWV LQ SURGXFLQJ HDUQLQJV

RXWFRPHV LQ WKH 8QLWHG 6WDWHV ������ DQG KHDOWK RXWFRPHV LQ UXUDO ,QGLD ����� D�E�� UHVSHFWLYHO\�

7KH PRGHO FDQ EH H[WHQGHG LQ VHYHUDO GLPHQVLRQV� 2QH VXFK GLUHFWLRQ LV WR DOORZ IOH[LELOLW\ LQ

WKH VWUXFWXUH RI SUHIHUHQFHV DFURVV VHDVRQV� $OORFDWLRQV LQ �OHDQ� VHDVRQV PD\ EH OHVV DYHUVH WR

LQHTXDOLW\� DQG PRUH UHVSRQVLYH WR WKH UHODWLYH SURGXFWLYLW\ RI DOORFDWLRQV� )RU H[DPSOH�

KRXVHKROGV PD\ SUHIHU WR DOORFDWH IRRG WR PHPEHUV ZKR UHFHLYH WKH JUHDWHVW UHWXUQV WR IRRG LQ WKH

ODERU PDUNHW� UHVXOWLQJ LQ XQHTXDO DOORFDWLRQV LQ OHDQ VHDVRQV� ,Q �VXUSOXV� VHDVRQV� KRXVHKROGV

PD\ EH LQ D SRVLWLRQ WR DOORZ OHVV LQHTXDOLW\ LQ WKHLU DOORFDWLRQ RI QXWULHQWV� DQG WR EH OHVV

FRQFHUQHG ZLWK SURGXFWLYLW\� :H PD\ DOVR VHH GLIIHUHQW GHJUHHV RI LQHTXDOLW\ DYHUVLRQ DQG

XQHTXDO FRQFHUQ DFURVV VRFLRHFRQRPLF FODVV OLQHV�

3LWW� 5RVHQ]ZHLJ� DQG +DVVDQ ������ GHYHORS DQG HPSLULFDOO\ WHVW D PRGHO ZKLFK DOVR KLJKOLJKWV

WKH UROHV RI HQGRZPHQWV� ODERU PDUNHWV� DQG SUHIHUHQFHV� 7KH\ H[DPLQH WKH OLQNDJHV EHWZHHQ

IRRG FRQVXPSWLRQ� KHDOWK HQGRZPHQWV� KHDOWK RXWFRPHV DQG ODERU PDUNHW SURGXFWLYLW\ ZLWK

UHVSHFW WR WKH RSWLPDO DOORFDWLRQ RI IRRG DQG ODERU PDUNHW HIIRUW� +RXVHKROGV GHWHUPLQH WKH

RSWLPDO DPRXQW RI IRRG DQG ZRUN HIIRUW IRU HDFK PHPEHU LQ RUGHU WR PD[LPL]H KRXVHKROG�OHYHO

XWLOLW\� VXEMHFW WR KRXVHKROG WHFKQRORJ\ LQ SURGXFLQJ KHDOWK� LQFRPH DQG D EXGJHW FRQVWUDLQW�

5HVRXUFHV DOORFDWHG DPRQJ KRXVHKROG PHPEHUV DUH WKHPVHOYHV YDOXHG� QHW RI WKHLU HIIHFW RQ

HDUQLQJV �L�H�� IRRG DQG HIIRUW DUH LQ WKH XWLOLW\ IXQFWLRQ�� ,Q WKLV FDVH� KRXVHKROGV FDUH DERXW

HDFK PHPEHU
V IRRG FRQVXPSWLRQ DQG ZRUN HIIRUW EH\RQG WKHLU DQWLFLSDWHG HIIHFWV RQ HDUQLQJV�

)RRG UDLVHV KHDOWK� ZKLFK UDLVHV ODERU�PDUNHW SURGXFWLYLW\ DQG XWLOLW\� ZKLOH ODERU HIIRUW ORZHUV

KHDOWK �WKURXJK HQHUJ\ H[SHQGLWXUH� DQG XWLOLW\� EXW UDLVHV ODERU�PDUNHW SURGXFWLYLW\�

7KH DXWKRUV VKRZ WKDW LQ WKLV IUDPHZRUN DOORFDWLRQV �IRRG LQ WKLV FDVH� PD\ UHLQIRUFH HQGRZPHQW

GLVSDULWLHV� ZKLFK LV QRW LQFRQVLVWHQW ZLWK LQHTXDOLW\ DYHUVLRQ LQ KRXVHKROG SUHIHUHQFHV�

+RXVHKROGV PD\ GLVSOD\ QHW FRPSHQVDWLQJ RU UHLQIRUFLQJ EHKDYLRUV� ZKLFK FDQ EH PHDVXUHG E\

H[DPLQLQJ WKH UHWXUQ LQ KHDOWK VWDWXV WR HQGRZPHQWV� ,I WKH HODVWLFLW\ RI KHDOWK VWDWXV ZLWK UHVSHFW

WR HQGRZPHQWV LV OHVV WKDQ XQLW\� KLJKHU�HQGRZHG LQGLYLGXDOV KDYH WKHLU KHDOWK RXWFRPHV �WD[HG�

LQ D VHQVH� DV D ZD\ WR FRPSHQVDWH OHVVHU�HQGRZHG LQGLYLGXDOV� $OWKRXJK KLJKHU�HQGRZHG

LQGLYLGXDOV UHFHLYH JUHDWHU DOORFDWLRQV RI IRRG� WKH\ PD\ SDUWLFLSDWH LQ PRUH HQHUJ\�LQWHQVLYH

ODERU�PDUNHW DFWLYLWLHV� WKXV H[HUWLQJ PRUH HIIRUW� 6R WKHLU KHDOWK VWDWXV GRHV QRW QHFHVVDULO\

LQFUHDVH SURSRUWLRQDOO\ ZLWK WKHLU HQGRZPHQWV�

7KH 3LWW� 5RVHQ]ZHLJ� +DVVDQ PRGHO VXJJHVWV WKDW DOORFDWLRQV RI FDORULHV DUH PRUH OLNHO\ WR

UHLQIRUFH GLVSDULWLHV LQ KHDOWK HQGRZPHQWV IRU LQGLYLGXDOV LQ JURXSV ZKLFK KDYH ORZ LQFRPHV DQG

HQJDJH LQ HQHUJ\�LQWHQVLYH� ODERU�PDUNHW DFWLYLWLHV� ,Q VXFK JURXSV WKH H[WUD FDORULHV DOORFDWHG WR

EHWWHU KHDOWK�HQGRZHG ZRUNHUV ZLOO DLG WKHP LQ HQJDJLQJ LQ VWUHQXRXV DFWLYLWLHV� $V WKH RYHUDOO



� :KLOH FRRSHUDWLYH EHKDYLRUV OHDG WR 3DUHWR HIILFLHQW RXWFRPHV� QRQ�FRRSHUDWLYH EHKDYLRUV QHHG QRW �&KLDSSRUL

������

��

DYDLODEOH FDORULHV WR WKH KRXVHKROG LQFUHDVHV� VXFK GLIIHUHQWLDO DOORFDWLRQV PD\ EH UHGXFHG�

SURYLGHG WKHUH LV D GHFOLQH LQ WKH PDUJLQDO HIIHFW RI FDORULHV RQ RQH
V DELOLW\ WR GR KDUG ZRUN�

$V WKHVH WZR H[DPSOHV SOXV WKH 5RVHQ]ZHLJ DQG 6FKXOW] SDSHU VKRZ� PXFK FDQ EH OHDUQHG

UHJDUGLQJ LQWUDKRXVHKROG DOORFDWLRQV� ZLWK VWUDLJKWIRUZDUG H[WHQVLRQV WR WKH QHRFODVVLFDO

KRXVHKROG SURGXFWLRQ PRGHO ZLWK XQLILHG SUHIHUHQFHV� 'HVSLWH WKLV� VRPH DQDO\VWV DUJXH WKDW

VXFK XQLILHG SUHIHUHQFH PRGHOV DUH IODZHG RQ ERWK PHWKRGRORJLFDO DQG HPSLULFDO JURXQGV� 7KH

XQLILHG DSSURDFK PRGHOV WKH EHKDYLRU RI D JURXS RI LQGLYLGXDOV �KRXVHKROGV� DV LI WKH\ ZHUH D

XQLTXH LQGLYLGXDO� ,Q WKHRU\� WKHVH PRGHOV UHO\ RQ WKH DJJUHJDWLRQ RI WKH XWLOLW\ �SUHIHUHQFHV� RI

LQGLYLGXDOV LQWR D IL[HG KRXVHKROG�OHYHO ZHOIDUH IXQFWLRQ� ZKLFK PD\ YLRODWH PLFUR�HFRQRPLF

WKHRU\� :KLOH WR VRPH GHJUHH KRXVHKROG SUHIHUHQFHV PD\ EH VLPLODU �GXH� IRU H[DPSOH� WR

DVVHUWLYH PDWLQJ�� WKH DVVXPSWLRQ WKDW LQGLYLGXDO SUHIHUHQFHV DUH KRPRJHQRXV DFURVV DOO JRRGV LV

SUREDEO\ WRR VWURQJ� 2Q WKH RWKHU KDQG� WKH H[LVWHQFH RI RQH PHPEHU GLFWDWLQJ DQG HQIRUFLQJ

DOORFDWLRQV �SRVVLEO\ %HFNHU
V EHQHYROHQW DOWUXLVW� LV OLNHZLVH D VWURQJ DVVXPSWLRQ� :KLOH

KRXVHKROG PHPEHUV PD\ KDYH VLPLODU SUHIHUHQFHV RU EH DOWUXLVWLF WRZDUGV HDFK RWKHU� D SULRUL�

WKLV LV QRW JURXQGV WR GLVPLVV FRQIOLFW RU GLIIHUHQFHV LQ SUHIHUHQFHV RYHU RXWFRPHV�

���� 7KH &ROOHFWLYH $SSURDFK

&KDOOHQJLQJ WKH XQLILHG DSSURDFK KDYH EHHQ D JURXS RI PRGHOV WKDW H[SOLFLWO\ UHFRJQL]H WKH

�FROOHFWLYH� GHFLVLRQ SURFHVVHV WKDW RFFXU ZLWKLQ KRXVHKROGV� +RXVHKROGV DUH PRGHOHG LQ D

FROOHFWLYH IUDPHZRUN WKDW UHFRJQL]HV WKH LQGLYLGXDOLVWLF HOHPHQWV LQ KRXVHKROGV� &ROOHFWLYH

PRGHOV PDNH RQH PDMRU DVVXPSWLRQ� 3DUHWR HIILFLHQF\ LQ LQWUDKRXVHKROG DOORFDWLRQV� /LWWOH HOVH LV

DVVXPHG� KRZHYHU� ,QGLYLGXDOLVWLF EHKDYLRU FDQ WKXV EH FRRSHUDWLYH RU QRQ�FRRSHUDWLYH DQG QR

SDUWLFXODU VROXWLRQ FRQFHSW LV LPSRVHG�� &KLDSSRUL DQG RWKHUV KDYH GHYHORSHG D PRGHO RI

FROOHFWLYH GHFLVLRQ�PDNLQJ WKDW KDV D PLQLPDO GHVFULSWLRQ RI KRXVHKROG LQFRPH�VKDULQJ UXOHV�

VWLSXODWLQJ RQO\ WKDW RXWFRPHV LQ KRXVHKROGV DUH 3DUHWR HIILFLHQW ZLWKRXW VSHFLI\LQJ WKH VROXWLRQ

FRQFHSW� 7KLV DSSURDFK HQFRPSDVVHV WKH VXEFODVV RI PRGHOV ZLWKLQ WKH IUDPHZRUN RI FRRSHUDWLYH

EHKDYLRU �H�J�� FRRSHUDWLYH JDPH WKHRUHWLF PRGHOV� VXFK DV 1DVK�EDUJDLQLQJ PRGHOV ZLWK

V\PPHWULF LQIRUPDWLRQ� DQG XQLWDU\ PRGHOV� ZLWKRXW DGRSWLQJ KLJKO\ UHVWULFWLYH DVVXPSWLRQV WKDW

DFFRPSDQ\ VSHFLILF FROOHFWLYH PRGHOV� 0RUHRYHU� WKLV JHQHUDO HIILFLHQF\ DSSURDFK \LHOGV D VHW RI

WHVWDEOH UHVWULFWLRQV ZKLFK FDQ EH SRWHQWLDOO\ IDOVLILHG HPSLULFDOO\ DQG XQGHU IXUWKHU UHVWULFWLRQV

DQG� VXEMHFW WR GDWD FRQVWUDLQWV� DOORZV WKH HVWLPDWLRQ RI FHUWDLQ VWUXFWXUDO FRPSRQHQWV� VXFK DV

WKH LPSDFWV RI FRYDULDWHV RQ LQFRPH�VKDULQJ UXOHV�

%URZQLQJ DQG &KLDSSRUL ������ VKRZ WKDW LI EHKDYLRU LQ WKH KRXVHKROG LV 3DUHWR HIILFLHQW� WKHQ

WKH KRXVHKROG
V REMHFWLYH IXQFWLRQ FDQ EH ZULWWHQ DV D ZHLJKWHG XWLOLWDULDQ PD[LPDQG� 6LPSO\

SXW� LI EHKDYLRU LV HIILFLHQW� KRXVHKROGV PD[LPL]H WKH ZHLJKWHG VXP RI HDFK PHPEHU
V XWLOLW\�

VXEMHFW WR WKH EXGJHW FRQVWUDLQW� )RU D WZR�SHUVRQ KRXVHKROG�



� 3XEOLF JRRGV FDQ EH DGGHG WR WKH PRGHO� VHH &KLDSSRUL �������

� ,W LV VWUDLJKWIRUZDUG WR DOORZ IRU OHLVXUH�ODERU FKRLFH� 7KHQ < ZLOO UHIHU WR IXOO LQFRPH� WKH YDOXH RI SRWHQWLDO

WLPH SOXV QRQ�ODERU LQFRPH� ; ZLOO LQFOXGH OHLVXUH DQG S ZLOO LQFOXGH LQGLYLGXDO ZDJH UDWHV�

� 7KLV FDQ EH VHHQ VLQFH � FDQ EH ZULWWHQ DV D IXQFWLRQ RI WKH /D*UDQJH PXOWLSOLHUV RQ LQGLYLGXDO
V XWLOLW\ ZKHQ

WKH PD[LPDQG LV IRUPXODWHG DV PD[LPL]LQJ RQH SHUVRQ
V XWLOLW\ VXEMHFW WR WKH EXGJHW FRQVWUDLQW DQG WR WKH

UHVHUYDWLRQ OHYHOV RI XWLOLW\ RI RWKHU PHPEHUV �%URZQLQJ DQG &KLDSSRUL ������ 7KH /D*UDQJLDQ LQ WKDW FDVH LV�

8$ � ��8% � 9%� � ��<�S�[$ � [%��

ZKHUH 9% LV PHPEHU %
V UHVHUYDWLRQ XWLOLW\� 'LYLGLQJ HYHU\WKLQJ E\ ��� JLYHV XV WKH PD[LPDQG LQ >�@� 1RWH

WKDW WKH /D*UDQJH PXOWLSOLHU � �DQG KHQFH �� ZLOO LQ JHQHUDO EH D IXQFWLRQ RI SULFHV DQG WRWDO KRXVHKROG LQFRPH�

DV ZHOO DV DQ\ SDUDPHWHUV DIIHFWLQJ D SHUVRQ
V UHVHUYDWLRQ XWLOLW\� VXFK DV LQGLYLGXDO HDUQLQJV�

��

PD[ � 8$�[$� [%� � ����� 8%�[$� [%�

>�@

VXEMHFW WR S�[$ � [%�  <

ZKHUH 8L UHSUHVHQWV PHPEHU L
V XWLOLW\� DQG [L UHSUHVHQWV SULYDWH FRQVXPSWLRQ IRU L�� 7RWDO

KRXVHKROG LQFRPH LV <� DQG S UHSUHVHQWV D YHFWRU RI SULFHV IRU [�� 7KH YDULDEOH � FDQ EH WKRXJKW

RI DV UHSUHVHQWLQJ WKH ZHOIDUH ZHLJKW RI PHPEHUV �PHPEHU $ LQ WKLV FDVH� LQ KRXVHKROG

DOORFDWLRQV� ZKHUH � OLHV EHWZHHQ � DQG �� 7KH NH\ SRLQW FRQFHUQLQJ � LV WKDW LW LV QRW D FRQVWDQW�

EXW D IXQFWLRQ RI SULFHV� WRWDO KRXVHKROG LQFRPH DQG SRVVLEO\ RWKHU YDULDEOHV �VXFK DV WKH

GLVWULEXWLRQ RI LQFRPH��� 7KLV PRGHO RI HIILFLHQW EHKDYLRU FROODSVHV LQWR WKH XQLILHG PRGHO LI 8
$

DQG 8
%
DUH LGHQWLFDO� RU LI � LV HLWKHU � RU � �L�H�� PHPEHUV
 SUHIHUHQFHV DFURVV DOO JRRGV DUH

LGHQWLFDO� RU WKHUH LV D GLFWDWRU LQ WKH KRXVHKROG�� 1RWLFH WKDW HDFK LQGLYLGXDO FDQ EH DOWUXLVWLF� DV

ZHOO DV HJRLVWLF� 7KDW LV� $
V XWLOLW\ FDQ GHSHQG LQ SDUW RQ %
V FRQVXPSWLRQ� RU QRW�

*LYHQ WKLV PD[LPDQG� RQH FDQ ZULWH FRQGLWLRQDO GHPDQG IXQFWLRQV� FRQGLWLRQDO RQ �� DV�

>�@ [L  I�S� <� ��S� <��

ZKHUH WKH GHPDQG IRU [L GHSHQGV RQ SULFHV� LQFRPH DQG WKH LQGLYLGXDO
V ZHLJKW LQ WKH XWLOLW\

IXQFWLRQ� &RQGLWLRQDO RQ �� WKHVH GHPDQGV REH\ DOO WKH XVXDO UHVWULFWLRQV RI WKH LQGLYLGXDOLVWLF

GHPDQG WKHRU\� 7KH UHGXFHG IRUP GHPDQGV FDQ EH GHULYHG E\ VXEVWLWXWLQJ � RXW RI WKH

FRQGLWLRQDO GHPDQGV�

>�@ [L  J�S� <�

%URZQLQJ DQG &KLDSSRUL VKRZ WKDW HPSLULFDOO\ WHVWDEOH UHVWULFWLRQV FDQ EH GHULYHG IURP J�Ã��

ZKLFK DUH DQDORJRXV WR� DQG D JHQHUDOL]DWLRQ RI� UHVWULFWLRQV RQ WKH PDWUL[ RI LQFRPH�

FRPSHQVDWHG UHVSRQVHV LQ WKH XQLWDU\ PRGHO�

:LWK UHGXFHG IRUP FRPPRGLW\ GHPDQGV DV LQ >�@� WKH UHGXFHG IRUP UHODWLRQVKLSV ZRXOG EH

XQFKDQJHG IRU LQGLYLGXDO�OHYHO RXWFRPHV VXFK DV FKLOG KHDOWK� ,W LV RQO\ E\ LPSRVLQJ DGGLWLRQDO

VWUXFWXUH RQ >�@ WKDW WHVWDEOH UHVWULFWLRQV FDQ EH GHULYHG� 2QFH ZH JHQHUDOL]H WKH PD[LPDQG� >�@�



��

DQG LWV DVVRFLDWHG FRQGLWLRQDO GHPDQGV� >�@� WR LQFOXGH IDFWRUV WKDW DIIHFW WKH GLVWULEXWLRQ

SDUDPHWHU� �� EXW QRW SUHIHUHQFHV� WKHQ WKH UHGXFHG IRUPV� >�@� FDQ GLIIHU� ,Q SDUWLFXODU�

FRQVLGHU D VHW RI IDFWRUV� =� ZKLFK PLJKW LQFOXGH LQFRPH RU DVVHWV FRQWUROOHG E\ LQGLYLGXDOV RU

JURXSV ZLWKLQ WKH KRXVHKROG �FRQWUROOLQJ IRU WRWDO KRXVHKROG UHVRXUFHV�� ,I VXFK IDFWRUV DOWHU WKH

LPSOLFLW ZHOIDUH ZHLJKWV� �� WKHQ WKH\ EHORQJ LQ WKH UHGXFHG IRUP FRPPRGLW\ GHPDQGV� >�@�

XQOLNH WKH XQLWDU\ PRGHO�

7KLV H[DPSOH OHDGV WR RQH WHVWDEOH LPSOLFDWLRQ RI WKH XQLWDU\ DSSURDFK� WKDW LQFRPH LV SRROHG

DFURVV KRXVHKROG PHPEHUV� 7KHQ WKH VKDUH RI LQFRPH FRQWUROOHG E\ SDUWLFXODU PHPEHUV ZLOO QRW

LPSDFW WKH VWUXFWXUH RI FRQVXPSWLRQ RU DOORFDWLRQV RI UHVRXUFHV ZLWKLQ WKH KRXVHKROG� FRQGLWLRQDO

RQ WRWDO KRXVHKROG LQFRPH� 7HVWLQJ IRU LQFRPH SRROLQJ LQ WKH KRXVHKROG LV RQH DSSURDFK WR

H[DPLQH WKH YDOLGLW\ RI XQLWDU\ PRGHOV� +RZHYHU� UHMHFWLRQ RI XQLWDU\ PRGHOV GRHV QRW LPSO\

VXSSRUW IRU DQ\ SDUWLFXODU DOWHUQDWLYH DSSURDFK �%RXUJXLJQRQ DQG &KLDSSRUL ������

7R GHULYH WHVWV RI WKH FROOHFWLYH DSSURDFK LW LV XVHIXO WR UHLQWHUSUHW WKH PRGHO DV FRQVLVWLQJ RI D

WZR�VWDJH GHFLVLRQ SURFHVV ZLWK DQ LQFRPH�VKDULQJ UXOH� )RU WKLV LQWHUSUHWDWLRQ WR KROG LW PXVW EH

WKH FDVH WKDW SUHIHUHQFHV REH\ FHUWDLQ IXQFWLRQDO IRUP DVVXPSWLRQV� LQ SDUWLFXODU WKDW LI DQ\

PHPEHU FDUHV DERXW DQRWKHU� ZKDW KH RU VKH FDUHV DERXW LV WKH XWLOLW\ RI WKDW RWKHU SHUVRQ DQG QRW

WKH DPRXQW RI VSHFLILF JRRGV WKH\ FRQVXPH� 7KXV WKH XWLOLW\ IXQFWLRQ LV ZHDNO\ VHSDUDEOH LQ WKH

SULYDWH JRRGV FRQVXPSWLRQ RI GLIIHUHQW PHPEHUV� VXFK DV LQ WKH IROORZLQJ H[DPSOH LQ ZKLFK $

FDUHV DERXW %
V ZHOIDUH�

>�@ :$�8$�[$�� 8%�[%��

7KLV LV LQ FRQWUDVW WR WKH PRUH JHQHUDO IRUPXODWLRQ RI WKH FROOHFWLYH PRGHO LQ ZKLFK WKH

SUHIHUHQFHV RI $ FDQ EH ZULWWHQ DV�

>�@ :$�[$� [%�

1RWH WKDW HJRLVWLF SUHIHUHQFHV� LQ ZKLFK RQH FDUHV RQO\ DERXW RQH
V RZQ FRQVXPSWLRQ� LV QHVWHG

ZLWKLQ ERWK IRUPXODWLRQV� .DSWH\Q DQG .RRUHPDQ ������ QRWH WKDW WKH DVVXPSWLRQ RI ZHDN

VHSDUDELOLW\ RI LQGLYLGXDO FRQVXPSWLRQ FDQ EH VWURQJ� )RU H[DPSOH� PHDOV HDWHQ WRJHWKHU PD\ QRW

EH HTXLYDOHQW WR PHDOV WDNHQ VHSDUDWHO\� \HW XQGHU VHSDUDELOLW\ QR GLIIHUHQFH ZRXOG EH SHUPLWWHG�

8QGHU WKH DVVXPSWLRQ RI FDULQJ DERXW WKH RWKHU
V ZHOIDUH �RU XQGHU HJRLVWLF SUHIHUHQFHV��

HIILFLHQW EHKDYLRU FDQ EH FKDUDFWHUL]HG E\ DQ LQFRPH�VKDULQJ UXOH SURFHGXUH �&KLDSSRUL �����

%RXUJXLJQRQ HW DO� ������ 7KLV VLWXDWLRQ LV DQDORJRXV WR D WZR�VWDJH EXGJHWLQJ SURFHGXUH� E\

ZKLFK KRXVHKROGV DFW DV LI WKH\ ILUVW SRRO DQG DOORFDWH LQFRPH WR HDFK LQGLYLGXDO DFFRUGLQJ WR

VRPH KRXVHKROG VKDULQJ�UXOH DQG WKHQ HDFK SHUVRQ PD[LPL]HV WKHLU LQGLYLGXDO VXE�XWLOLW\ VXEMHFW

WR WKH LQFRPH DOORFDWHG WR WKHP� ,I ZH OHW � EH WKH DPRXQW RI LQFRPH JLYHQ WR PHPEHU $� LQ D

WZR�SHUVRQ KRXVHKROG WKH VHFRQG SHUVRQ
V VKDUH ZRXOG EH �< � ��� ,Q WKH VHFRQG VWDJH WKHQ� HDFK



� 7KH PRGHO LV PRUH FRPSOLFDWHG ZKHQ SXEOLF JRRGV� KRXVHKROG VDYLQJV RU GXUDEOHV DUH LQWURGXFHG� ,Q WKH ILUVW

VWDJH� H[SHQGLWXUHV RQ SXEOLF JRRGV DUH GHWHUPLQHG� 7KHQ WRWDO KRXVHKROG LQFRPH PLQXV H[SHQGLWXUH RQ SXEOLF

JRRGV LV GLYLGHG EDVHG RQ WKH LQFRPH�VKDULQJ UXOH� ,Q WKH VHFRQG VWDJH� XWLOLW\ LV PD[LPL]HG VXEMHFW WR WKH

TXDQWLW\ RI LQFRPH UHFHLYHG DQG WKH TXDQWLW\ RI WKH SXEOLF JRRG�

�� 7KH LQFRPH VKDULQJ UXOH LQWHUSUHWDWLRQ LV QRW QHFHVVDU\ IRU WKLV SDUWLFXODU GHULYDWLRQ� DOWKRXJK LW LV FRQYHQLHQW

IRU H[SRVLWLRQ�
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PHPEHU RI WKH KRXVHKROG PD[LPL]HV KLV�KHU RZQ �VXE��XWLOLW\ VXEMHFW WR WKH VKDUH RI LQFRPH

UHFHLYHG��

>��@ PD[ 8$�[$�

VXEMHFW WR S[$  �

7KH VKDULQJ UXOH� GHVFULEHG E\ ��Ã�� GHSLFWV WKH RXWFRPH RI WKH UHVRXUFH DOORFDWLRQ ZLWKLQ WKH

KRXVHKROG� ,Q WKH PRVW JHQHUDO IRUPXODWLRQ� QR VWUXFWXUH �DQG KHQFH QR UHVWULFWLRQV� LV SXW RQ

WKLV VKDULQJ UXOH RWKHU WKDQ LW LV D IXQFWLRQ RI H[RJHQRXV FRQVWUDLQWV� SULFHV� WRWDO LQFRPH DQG

SHUKDSV RWKHU GLVWULEXWLRQDO IDFWRUV� 7KXV� DOO FRRSHUDWLYH EDUJDLQLQJ PRGHOV� DV ZHOO DV VRPH

QRQ�FRRSHUDWLYH PRGHOV� DUH VSHFLDO FDVHV� DV LV WKH XQLWDU\ PRGHO LQ ZKLFK � LV IL[HG�

7KH VKDUHV RI LQFRPH WKDW DUH JLYHQ WR KRXVHKROG PHPEHUV PXVW QRW H[FHHG WKH KRXVHKROG EXGJHW

FRQVWUDLQW� &RQGLWLRQDO GHPDQGV IRU [$ FDQ EH ZULWWHQ VR WKDW WKH\ ZLOO EH D IXQFWLRQ RI SULFHV

DQG ��Ã��

>��@ [$  [$�S� ��

RU DOWHUQDWLYHO\ LQ WKH IRUP RI HTXDWLRQ >�@��� )RU WKH FDVH LQ ZKLFK WKH VKDULQJ UXOH GHSHQGV RQ

UHODWLYH LQFRPHV RU DVVHWV WKDW DUH KHOG E\ GLIIHUHQW LQGLYLGXDOV� <$ DQG <%� WKHUH H[LVW SDUWLFXODU

WHVWDEOH UHVWULFWLRQV RI WKH FROOHFWLYH DSSURDFK� 6LQFH LQGLYLGXDO LQFRPHV RQO\ DIIHFW GHPDQGV

WKURXJK WKH ZHOIDUH ZHLJKWV� �� RU WKH LQFRPH VKDUH� �� LW PXVW EH WKDW WKH UDWLR RI WKH PDUJLQDO

SURSHQVLWLHV WR FRQVXPH D JRRG ZLWK UHVSHFW WR DQ\ WZR LQGLYLGXDO LQFRPHV �KROGLQJ KRXVHKROG

LQFRPH FRQVWDQW� VKRXOG EH WKH VDPH DFURVV DOO SDLUV RI JRRGV �%RXUJXLJQRQ HW DO� ������

>��@

1RWH WKDW LQ WKH XQLWDU\ PRGHO WKLV FRQVWDQW LV XQLW\�

,Q WKH FROOHFWLYH PRGHO� WKH ZHOIDUH ZHLJKWV RU LQFRPH�VKDULQJ UXOH PHDVXUHV WKH H[WHQW RI DQ

LQGLYLGXDO
V FRPPDQG RYHU WKH KRXVHKROG
V UHVRXUFHV �LQFRPH�� 7KH FROOHFWLYH DSSURDFK GRHV

QRW UHYHDO KRZ WKHVH ZHLJKWV DQG UXOHV HPHUJH LQ WKH KRXVHKROG� EXW GRHV LPSO\ WKDW WKH UHGXFHG

IRUP VKDULQJ UXOH FDQ EH UHFRYHUHG IURP GDWD� 2I SLYRWDO FRQFHUQ LV ZKDW YDULDEOHV

DIIHFW�GHWHUPLQH HDFK LQGLYLGXDO
V ZHLJKW LQ WKH PD[LPDQG� RU WKHLU VKDUH RI LQFRPH� ZKDW IDFWRUV

LQIOXHQFH ��Ã�� RU ��Ã� DQG ZKDW DUH WKHLU HIIHFWV" 7KH ZHLJKWV RU VKDUHV DUH IXQFWLRQV RI SULFHV
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DQG WRWDO KRXVHKROG LQFRPH� $Q\ IDFWRUV WKDW VKLIW WDVWHV ZLOO DOVR DIIHFW � DQG �� ,Q DGGLWLRQ�

RWKHU YDULDEOHV PD\ H[LVW WKDW DIIHFW RQO\ UHVRXUFH VKDULQJ� EXW QRW SUHIHUHQFHV GLUHFWO\� 7KHVH

FRXOG LQFOXGH LQGLYLGXDO LQFRPHV RU DVVHWV� RU ZKDW 0F(OUR\ �����D� FDOOV ([WUD�(QYLURQPHQWDO

3DUDPHWHUV �((3
V�� VXFK DV GLYRUFH ODZV RU RWKHU IDFWRUV DIIHFWLQJ WKH PDUNHW IRU PDUULDJH� RU

FHUWDLQ FXOWXUDO IDFWRUV RU FRQVWUDLQWV� 7KXV� WKH UHGXFHG IRUP GHPDQG IRU JRRGV PD\ GHSHQG QRW

RQO\ RQ SULFHV DQG WRWDO LQFRPH� EXW DOVR RQ LQGLYLGXDO LQFRPHV �WKDW LV WKH GLVWULEXWLRQ RI

LQFRPH�� DQG SRVVLEO\ RWKHU IDFWRUV� 7KH GHPDQG IRU JRRGV LV WKXV UHODWHG WR WKH SRZHU RU

FRPPDQG RYHU LQFRPH RI LQGLYLGXDOV LQ WKH KRXVHKROG� 7KLV LV D VWURQJ GLVWLQJXLVKLQJ IHDWXUH RI

WKH FROOHFWLYH DSSURDFK� FRQWUDVWHG ZLWK XQLILHG PRGHOV LQ ZKLFK RQO\ SULFHV� WRWDO LQFRPH DQG

H[RJHQRXV WDVWH IDFWRUV DIIHFW GHPDQG� +RZHYHU� WKH HPSLULFDO LPSRUWDQFH RI WKLV ZLOO GHSHQG RQ

WKH DELOLW\ WR LGHQWLI\ YDULDEOHV WKDW DUH UHODWHG WR EDUJDLQLQJ SRZHU DQG WKHLU HIIHFWV� WKDW LV� WKH

SDUDPHWHUV RI WKH � IXQFWLRQ�

,Q RUGHU WR LGHQWLI\ SDUDPHWHUV RI �� PRUH GDWD DQG�RU DVVXPSWLRQV DUH UHTXLUHG WKDQ ZH KDYH

PDGH WKXV IDU �DOWKRXJK� QRWH WKDW ZH FDQ LGHQWLI\ WKH UDWLRV RI LQGLYLGXDO LQFRPH HIIHFWV RQ �� DV

LQ HTXDWLRQ >��@�� %URZQLQJ� %RXUJLJQRQ� &KLDSSRUL DQG /HFKHQH ������ VKRZ WKDW LI GDWD DUH

DYDLODEOH RQ JRRGV WKDW DUH �DVVLJQDEOH� �ZH FDQ REVHUYH WKH VHSDUDWH FRQVXPSWLRQ RI LQGLYLGXDOV

ZLWKLQ WKH KRXVHKROG� RU �H[FOXVLYH� �WKH\ FDQ RQO\ EH FRQVXPHG E\ VHSDUDWH SHRSOH RU JURXSV�

DQG LI WKHUH H[LVW YDULDEOHV VXFK DV VHSDUDWH LQFRPHV RU DVVHWV WKDW DIIHFW LQFRPH VKDULQJ� EXW QRW

GHPDQGV GLUHFWO\� WKHQ WKH HIIHFWV RI WKHVH YDULDEOHV RQ WKH LQFRPH�VKDULQJ UXOH FDQ EH HVWLPDWHG�

,QWXLWLYHO\� LI ZH FDQ HVWLPDWH WKH UDWLRV RI WKH HIIHFWV RI LQGLYLGXDO LQFRPHV� <$ DQG <% RQ

LQGLYLGXDO FRQVXPSWLRQ RI D JRRG� [$ DQG [%� WKHQ ZH KDYH WZR HTXDWLRQV ZLWK WZR XQNQRZQV�

ZKLFK FDQ WKHQ EH VROYHG �VHH 'HDWRQ� ������

>��@

:H FDQ WKHQ VROYH IRU 0��0<$ DQG 0��0<%� QRW MXVW WKHLU UDWLR� DV LQ HTXDWLRQ >��@� 0DLQWDLQLQJ

WKDW D JRRG LV DVVLJQDEOH RU H[FOXVLYH LV RIWHQ KLJKO\ UHVWULFWLYH� )RU LQVWDQFH� ZRPHQ
V FORWKLQJ

PD\ EH ZRUQ E\ RQO\ ZRPHQ� KRZHYHU� LI PHQ FDUH DERXW KRZ WKHLU ZLYHV ORRN� WKHLU ZLIH
V

FORWKLQJ ZRXOG HQWHU LQWR WKHLU VXE�XWLOLW\ IXQFWLRQ DQG VR QRW EH H[FOXVLYH� $� SHUKDSV� PRUH

SODXVLEOH H[DPSOH RI DQ DVVLJQDEOH JRRG LV LQGLYLGXDO OHLVXUH� ,Q WKLV FDVH WKH PRGHO QHHGV WR EH

JHQHUDOL]HG DV LQ &KLDSSRUL ������ ����� WR DFFRXQW IRU HQGRJHQRXV ODERU VXSSO\� EXW WKLV LV

VWUDLJKWIRUZDUG� IRU LQVWDQFH LQFRPH ZLOO UHIHU WR QRQODERU LQFRPHV�

7KH FROOHFWLYH PRGHOV DUH IDLUO\ JHQHUDO �WKRXJK FHUWDLQO\ QRW FRPSOHWHO\�� )RU LQVWDQFH� WKH\

VXEVXPH FRRSHUDWLYH EDUJDLQLQJ PRGHOV� DOWKRXJK RQO\ D VXEVHW RI QRQ�FRRSHUDWLYH PRGHOV�

+RXVHKROG PHPEHUV PD\ EDUJDLQ RYHU DOORFDWLRQV JLYHQ VRPH WKUHDW SRLQW RU IDOO�EDFN SRVLWLRQ�

7KUHDW SRLQWV DUH FKDUDFWHUL]HG DV VRPH OHYHO RI XWLOLW\ REWDLQHG LI QR DJUHHPHQW FDQ EH UHDFKHG



�� 7KH VROXWLRQ LV LQYDULDQW WR DIILQH WUDQVIRUPDWLRQV� DNLQ WR H[SHFWHG XWLOLW\ WKHRU\�

��

�WKH\ DUH DQDORJRXV WR WKH UHVHUYDWLRQ XWLOLWLHV LQ WKH FROOHFWLYH DSSURDFK�� $Q\ FRRSHUDWLYH

DJUHHPHQW PXVW RIIHU HYHU\ LQGLYLGXDO VRPH OHYHO RI XWLOLW\ DW OHDVW DV ODUJH DV WKDW LQGLYLGXDO
V

IDOO�EDFN SRVLWLRQ� �6XUSOXV� XWLOLW\� WKH DPRXQW RI XWLOLW\ DERYH WKH WKUHDW SRLQW� LV WKHQ GLYLGHG

DPRQJ LQGLYLGXDOV� 7ZR TXHVWLRQV QHHG� WKHQ� WR EH DGGUHVVHG� )LUVW� ZKDW FRRSHUDWLYH�

EDUJDLQHG HTXLOLEULXP GHVFULEHV WKH SURFHVV RI GLYLGLQJ WKH VXUSOXV" 6HFRQG� KRZ DUH ZH WR

GHILQH RU VSHFLI\ WKUHDW SRLQWV"

2QH SDUWLFXODU IUDPHZRUN GHVLJQDWHV D V\PPHWULF 1DVK�EDUJDLQHG VROXWLRQ� ,Q D WZR�SHUVRQ

KRXVHKROG� PHPEHUV DJUHH WR PD[LPL]H >8$� 9$@
>8%� 9%@ ZKHUH 8L UHSUHVHQWV XWLOLW\ XQGHU WKH

DJUHHPHQW DQG 9L UHSUHVHQWV WKH PD[LPDO OHYHO RI XWLOLW\ WKDW FDQ EH UHDFKHG RXWVLGH RI DQ

DJUHHPHQW� 7KH 1DVK VROXWLRQ LV QRW EH WKH RQO\ SRVVLEOH RQH� ZKLFK SRVHV D GLIILFXOW\ IRU WKLV

IUDPHZRUN� ,Q DGGLWLRQ� WKH 1DVK VROXWLRQ VXIIHUV IURP EHLQJ VHQVLWLYH WR JHQHUDO PRQRWRQLF

WUDQVIRUPDWLRQV RI WKH XWLOLW\ IXQFWLRQ� DV LQ FDUGLQDO GHPDQG WKHRU\ �&KLDSSRUL ����E���� $

IXUWKHU SRWHQWLDO GLIILFXOW\ DULVHV ZKHQ WKH WKUHDW SRLQW FRUUHVSRQGV WR GLYRUFH� DV LQ 0F(OUR\ DQG

+RUQH\ ������� ,Q WKLV FDVH� WKH PDUULDJH DQG GLYRUFH XWLOLWLHV PD\ QRW EH FRPSDUDEOH LI XWLOLW\

GHSHQGV GLUHFWO\ RQ PDUULDJH� DV VHHPV UHDVRQDEOH �&KLDSSRUL ����E� ������

2Q WKH RWKHU KDQG� WKUHDW SRLQWV PD\ FRUUHVSRQG WR QRQ�FRRSHUDWLYH EHKDYLRU ZLWKLQ WKH

KRXVHKROG �8OSK ������ VXFK DV LQ WKH VHSDUDWH VSKHUHV EDUJDLQLQJ PRGHO �/XQGEHUJ DQG 3ROODN

������ 7KLV ZRXOG VHHP D PRUH OLNHO\ VHW RI FKRLFHV� JLYHQ WKH H[WUHPH DVVXPSWLRQ XQGHU D

GLYRUFH WKUHDW SRLQW� WKDW LQGLYLGXDOV WKUHDWHQ GLYRUFH RYHU GDLO\� VKRUW�WHUP GHFLVLRQV� $

GLIILFXOW\ RI JDPH WKHRUHWLF DSSURDFKHV LV WKDW UHVXOWV ZLOO� LQ JHQHUDO� EH VHQVLWLYH WR VXFK

GLIIHUHQFHV LQ VSHFLILFDWLRQ�

$V DQ H[DPSOH RI WKH VHQVLWLYLW\ WR DVVXPSWLRQV� WDNHQ IURP /XQGEHUJ DQG 3ROODN� FRQVLGHU WKH

IROORZLQJ WZR FKLOG VXSSRUW VFKHPHV� LQ WKH ILUVW D SD\PHQW LV PDGH WR WKH IDWKHU DQG LQ WKH

VHFRQG� LW LV PDGH WR WKH PRWKHU� 8QGHU GLYRUFH WKH SD\PHQW LV DOZD\V PDGH WR WKH PRWKHU�

DVVXPLQJ WKDW WKH FKLOG OLYHV ZLWK KHU� 8QGHU WKH XQLWDU\ PRGHO ZLWK DQ DOWUXLVW DV WKH IDPLO\

KHDG� LW GRHV QRW PDWWHU ZKR UHFHLYHV WKH LQFRPH� ,Q D FRRSHUDWLYH 1DVK�EDUJDLQLQJ PRGHO ZLWK

WKUHDW SRLQWV FRUUHVSRQGLQJ WR GLYRUFH� ZKR JHWV WKH UHVRXUFHV DOVR GRHVQ
W PDWWHU EHFDXVH WKH

WKUHDW SRLQWV� FRUUHVSRQGLQJ WR WKH ZLIH
V DQG KXVEDQG
V LQFRPHV XQGHU GLYRUFH� DUH WKH VDPH QR

PDWWHU ZKR JHWV WKH LQFRPH ZLWKLQ WKH PDUULDJH� DQG IDPLO\ LQFRPH UHPDLQV XQFKDQJHG LI WKH

PDUULDJH UHPDLQV LQWDFW� +RZHYHU� LI WKH WKUHDW SRLQW FRUUHVSRQGV WR QRQFRRSHUDWLRQ ZLWKLQ D

PDUULDJH� WKHQ WKH WKUHDW SRLQWV DUH DIIHFWHG E\ ZKR UHFHLYHV WKH LQFRPH �DQG VR WKH VROXWLRQ ZLOO

EH DV ZHOO�� VR ORQJ DV QR ELQGLQJ� FRVW OHVV SUHQXSWXDO DJUHHPHQWV H[LVW WKDW LQYROYH WUDQVIHU RI

UHVRXUFHV FRQWLQJHQW RQ WKH VWDWH RI QDWXUH� L�H�� DQ LQFRPH SD\PHQW WR RQH SDUWQHU�

7R GDWH� WKH XQLWDU\ PRGHO GHYHORSPHQW KDV EHHQ VWDWLF� 6WDWLF H[WHQVLRQV WR LQFOXGH HQGRJHQRXV

ODERU VXSSO\ KDYH EHHQ PDGH �&KLDSSRUL� ����� ����� DV KDYH H[WHQVLRQV WR KRXVHKROG SURGXFWLRQ

�&KLDSSRUL� ����� $SSV DQG 5HHV� ������ ,Q KRXVHKROG SURGXFWLRQ PRGHOV� WKH DELOLW\ WR UHFRYHU

VKDULQJ UXOH SDUDPHWHUV GHSHQGV RQ VHSDUDELOLW\ RI SURGXFWLRQ IURP FRQVXPSWLRQ GHFLVLRQV �VHH



�� 2WKHUZLVH WKHUH H[LVW HIIHFWV WKURXJK VKDGRZ SULFHV WKDW HUDVH WKH YDOLGLW\ RI VXFK UHVWULFWLRQV DV

SURSRUWLRQDOLW\ RQHV�

��

6WUDXVV� ���� IRU D GLVFXVVLRQ RI VHSDUDWLRQ LQ XQLWDU\ PRGHOV���� 7KLV ZRXOG RFFXU LI WKH

KRXVHKROG SURGXFHG JRRG LV PDUNHWDEOH DQG SHUIHFW PDUNHWV H[LVW� ,I WKH KRXVHKROG JRRG LV

QRQPDUNHWHG� DV LQ WKH FDVH RI FKLOG TXDQWLW\ RU TXDOLW\� WKHQ OHVV LV SRVVLEOH� WKH RQO\ GHULYDWLRQV

KDYH EHHQ IRU WKH VSHFLDO FDVH RI FRQVWDQW UHWXUQV WR VFDOH DQG QR MRLQW SURGXFWLRQ �&KLDSSRUL�

������

,Q G\QDPLF PRGHOV D QXPEHU RI SRWHQWLDOO\ GLIILFXOW LVVXHV FDQ DULVH� )RU H[DPSOH� LW PD\ EH WKDW

WKH SUHIHUHQFHV RI SDUWQHUV FRQYHUJH RYHU WLPH� DV WKH SDUWQHUV EHFRPH PRUH DOLNH� LQ ZKLFK FDVH

WKH XQLWDU\ PRGHOV ZRXOG EH WKH OLPLWLQJ RXWFRPH� 0RGHOLQJ VXFK WDVWH IRUPDWLRQ ZLOO EH

GLIILFXOW� $QRWKHU LVVXH LV WKH VWDELOLW\ RI WKH KRXVHKROG LWVHOI� 2QFH RQH DOORZV IRU GLVVROXWLRQ�

RQH KDV WR DOVR FRQVLGHU IRUPDWLRQ� $V /XQGEHUJ DQG 3ROODN ������ SRLQW RXW� WKH PDUULDJH

PDUNHW PD\ LQYROYH H[SOLFLW RU LPSOLFLW FRQWUDFWV ZKLFK VSHFLI\ FRQWLQJHQFLHV WKDW FDQ XQGR

DFWLRQV WDNHQ E\ RQH RU DQRWKHU SDUW\� DQDORJRXV WR WUDQVIHUV DFURVV JHQHUDWLRQV LQ PRGHOV RI

5LFDUGLDQ HTXLYDOHQFH� )RU LQVWDQFH� D JRYHUQPHQW WUDQVIHU SD\PHQW WR WKH ZLIH PD\ EH XQGRQH

E\ UHGXFHG LPSOLFLW SD\PHQWV E\ WKH KXVEDQG� ,Q JHQHUDO� DQ HIILFLHQW PDUULDJH PDUNHW ZLOO

UHGXFH WKH JDLQV WR PDUULDJH� HOLPLQDWLQJ WKH UHQWV ZKLFK FDQ EH EDUJDLQHG RYHU� :LWK SRVLWLYH

DVVHUWLYH PDWLQJ WKLV ZRXOG PHDQ WKDW FRXSOHV DUH DOLNH LQ SUHIHUHQFHV� PDNLQJ WKH XQLILHG

DSSURDFK UHDVRQDEOH�

:KLOH NH\ LPSOLFDWLRQV RI XQLWDU\ PRGHOV� VXFK DV LQFRPH SRROLQJ� PD\ EH YLRODWHG� FDQ D

JHQHUDO FROOHFWLYH PRGHO RU D VSHFLILF EDUJDLQLQJ PRGHO WHOO XV PRUH DERXW LQWUDKRXVHKROG

DOORFDWLRQV" 7KH UHGXFHG IRUPV IURP FROOHFWLYH PRGHOV DUH QRW QHFHVVDULO\ GLVWLQFW IURP WKRVH

XVHG XQGHU WKH XQLILHG PRGHO� SDUWLFXODUO\ WR WKH H[WHQW WKDW XVH RI DGGLWLRQDO YDULDEOHV VXJJHVWHG

E\ WKH FROOHFWLYH PRGHOV PD\ EH OLPLWHG GXH WR GDWD DYDLODELOLW\ �%HKUPDQ ����� ����E�� ,Q RWKHU

FDVHV� WKH FROOHFWLYH PRGHOV PD\ QRW FKDQJH WKH IRUPDWLRQ RI UHGXFHG IRUPV� EXW WKH\ PD\ DOWHU

WKH LQWHUSUHWDWLRQ RI FRHIILFLHQWV� )RU H[DPSOH� LQ 5RVHQ]ZHLJ DQG 6FKXOW]
V ������ HVWLPDWHV

RQH FRXOG LQWHUSUHW WKH LPSDFW RI IHPDOH HPSOR\PHQW UDWHV RQ UHODWLYH ER\�JLUO PRUWDOLW\ DV

VLJQDOLQJ JUHDWHU EDUJDLQLQJ VWUHQJWK IRU DGXOW IHPDOHV� UDWKHU WKDQ� RU LQ DGGLWLRQ WR�

UHSUHVHQWLQJ WKH HIIHFWV RI ODUJH PDUNHW UHWXUQV WR LQYHVWPHQWV LQ JLUOV �VHH WKH EHJLQQLQJ RI WKLV

VHFWLRQ DQG )ROEUH ����E� ������

0RUH EURDGO\� HPSLULFDOO\ UHIXWDEOH LPSOLFDWLRQV RI FROOHFWLYH PRGHOV QHHG WR EH WHVWHG� $V

GLVFXVVHG EHORZ� RQO\ D KDQGIXO RI WHVWV KDYH EHHQ FRQGXFWHG� ZLWK QRW PDQ\ EHLQJ GRQH RQ GDWD

IURP GHYHORSLQJ FRXQWULHV� 7KH IHZ WHVWV WKDW KDYH DSSHDUHG VR IDU SURYLGH HYLGHQFH DJDLQVW

XQLWDU\ PRGHOV� EXW DUH PL[HG UHJDUGLQJ FROOHFWLYH PRGHOV� 7KRVH WHVWLQJ GHPDQG�VLGH

LPSOLFDWLRQV VHHP WR EH FRQVLVWHQW ZLWK FROOHFWLYH PRGHOV� KRZHYHU� WHVWV RI SURGXFWLRQ

HIILFLHQFLHV VRPHWLPHV IDLO� ZKLFK FDOOV LQWR TXHVWLRQ WKH NH\ 3DUHWR�HIILFLHQF\ DVVXPSWLRQ�
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:H EHJLQ ZLWK D GLVFXVVLRQ RI JHQHUDO LQWHUDFWLRQV DPRQJVW KRXVHKROG PHPEHUV� LQ SDUW EHFDXVH

RI WKH GLIILFXOWLHV LQ PRGHOLQJ WKHP� WKH VXEMHFW VHUYHV DV D JRRG YHKLFOH WR GLVFXVV HPSLULFDO

LVVXHV� 6RPH FRQFHSWV� VXFK DV D SHUVRQ
V KHDOWK HQGRZPHQW� DUH LQKHUHQWO\ GLIILFXOW WR REVHUYH�

8QREVHUYHG YDULDEOHV ZLOO RIWHQ EH FRUUHODWHG ZLWK LQFOXGHG RQHV� OHDGLQJ WR RPLWWHG YDULDEOHV

ELDV� 6RPH YDULDEOHV� VXFK DV DQ LQGLYLGXDO
V HDUQHG LQFRPH PD\ EH VLPXOWDQHRXVO\ GHWHUPLQHG

DQG PXVW EH PRGHOHG DV VXFK� ,Q VRPH FDVHV WKH REVHUYDWLRQV XVHG PD\ EH KLJKO\ QRQ�

UHSUHVHQWDWLYH�

:H GLVFXVV WKH HYLGHQFH� ILUVW LQ WHUPV RI WKH XQLWDU\ PRGHOV� VLQFH WKHUH LV PXFK WKDW DSSURDFK

KDV WR RIIHU� DW OHDVW DV D VWDUWLQJ SRLQW� :H JR RQ WR GLVFXVV WKH K\SRWKHVL]HG JUHDWHU SURSHQVLW\

RI ZRPHQ WR DOORFDWH UHVRXUFHV WRZDUGV WKHLU FKLOGUHQ� ,W LV KHUH WKDW WKH XQLWDU\ PRGHOV

SRWHQWLDOO\ EUHDN GRZQ DQG ZH GLVFXVV WKH DVVRFLDWHG HYLGHQFH�

���� ,QWHUDFWLRQV $PRQJ +RXVHKROG 0HPEHUV

,PSOLFLW LQ PDQ\ RI WKHVH VWXGLHV LV WKH QRWLRQ WKDW WKHUH PLJKW EH WUDGH�RIIV DPRQJ KRXVHKROG

PHPEHUV HLWKHU LQ ORQJ�UXQ LQYHVWPHQW VWUDWHJLHV RU LQ UHVSRQVHV WR VKRUW�UXQ RSSRUWXQLWLHV RU

VKRFNV� :KLOH D JRRG GHDO FDQ EH VXUPLVHG IURP WKLV UHVHDUFK� UDWKHU IHZ VWXGLHV KDYH H[SOLFLWO\

H[DPLQHG WKHVH VRUWV RI LQWHUDFWLRQV� 2QH UHDVRQ LV WKDW LW LV TXLWH GLIILFXOW�

%HKUPDQ �����D�E� DGRSWV WKH %37 PRGHO WR H[DPLQH LQWUDKRXVHKROG UHVRXUFH DOORFDWLRQV� $V

VHHQ IURP HTXDWLRQV >�@�>�@� WKLV PRGHO DOORZV IRU D GLVWLQFWLRQ EHWZHHQ SDUDPHWHUV RI WHFKQLFDO

SURGXFWLRQ IXQFWLRQV DQG RI WDVWH SDUDPHWHUV� :LWKLQ WDVWH SDUDPHWHUV� LW DOORZV IRU D GLVWLQFWLRQ

EHWZHHQ JHQHUDO LQHTXDOLW\ DYHUVLRQ DQG GLIIHUHQWLDO ZHOIDUH ZHLJKWV IRU SDUWLFXODU KRXVHKROG

PHPEHUV RU JURXSV� ,GHQWLI\LQJ WKHVH VWUXFWXUDO SDUDPHWHUV� LQ WXUQ� DOORZV RQH WR GLVWLQJXLVK

EHWZHHQ WKH HIIHFWV RI GLIIHUHQWLDO WDVWHV DQG LQYHVWLQJ ZKHUH UHWXUQV DUH WKH KLJKHVW�

%HKUPDQ H[DPLQHV WKH UHODWLRQVKLS IURP HTXDWLRQ >�@ DPRQJ D VHULHV RI KHDOWK RXWFRPHV �ZHLJKW�

ZHLJKW�IRU�KHLJKW� DQG DUP FLUFXPIHUHQFH� DQG ILYH QXWULHQW LQSXWV� 8VLQJ WKH ,QGLDQ ,&5,6$7

GDWD� %HKUPDQ UHSRUWV WKDW WKHUH LV YHU\ OLWWOH GLIIHUHQFH LQ WKH PHDQ QXWULWLRQ RXWSXWV RU LQSXWV

�UHODWLYH WR QRUPV� IRU ERWK ER\V DQG JLUOV� +RZHYHU� DIWHU LPSRVLQJ WKH PRGHO VWUXFWXUH RQ WKH

GDWD� KH ILQGV WKDW WKHUH LV� LQ IDFW� VLJQLILFDQW SUR�PDOH ELDV GXULQJ WKH OHDQ VHDVRQ� ZKLFK

HYDSRUDWHV GXULQJ WKH VXUSOXV VHDVRQ� 7KH ELDV LV RQO\ DSSDUHQW DPRQJ WKH ERWWRP FDVWHV� ZLWK

WKH WRS FDVWH LQGLFDWLQJ VRPH SUR�IHPDOH ELDV� 7KHUH LV DOVR HYLGHQFH IRU LQHTXDOLW\ DYHUVLRQ

DPRQJ SDUHQWV� EXW RQO\ GXULQJ WKH VXUSOXV VHDVRQ� %HKUPDQ LQWHUSUHWV WKH UHVXOWV DV LQGLFDWLQJ

WKDW SDUHQWV IROORZ D SXUH LQYHVWPHQW VWUDWHJ\ GXULQJ WKH OHDQ VHDVRQ� EXW ZKHQ WKH\ FDQ DIIRUG WR

�LQ WKH VXUSOXV VHDVRQ�� WKH\ GLVSOD\ FRQVLGHUDEOH LQHTXDOLW\ DYHUVLRQ WR WKH SRLQW RI DOORFDWLQJ

QXWULHQW LQSXWV WRZDUGV FKLOGUHQ ZLWK ORZHU KHDOWK HQGRZPHQWV�
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8QIRUWXQDWHO\� WKH LPSOLFDWLRQV RI WKH PRGHO OHDG WR D UHJUHVVLRQ RI WKH UDWLRV RI RXWSXWV �FKLOG

ZHLJKW� RI VHSDUDWH LQGLYLGXDOV WR WKH UDWLRV RI LQSXWV �QXWULHQW LQWDNHV� XVHG� DV LQ HTXDWLRQ >�@�

(VWLPDWLRQ RI VXFK DQ HTXDWLRQ XVLQJ 2/6� LQ JHQHUDO� UHVXOWV LQ ELDVHV GXH WR XQREVHUYHG

KHWHURJHQHLW\ �RPLWWHG YDULDEOHV�� ,Q WKLV FDVH LW LV OLNHO\ WKDW QRW DOO WKH LQSXWV LQWR WKH KHDOWK

SURGXFWLRQ IXQFWLRQ DUH REVHUYHG DQG DV ZHOO WKHUH PD\ ZHOO EH PLVVSHFLILFDWLRQ RI WKH XWLOLW\ RU

SURGXFWLRQ IXQFWLRQV� %HKUPDQ DUJXHV WKH ELDV LV OLNHO\ WR EH XSZDUGV IRU WKH LQHTXDOLW\ DYHUVLRQ

SDUDPHWHU� :KLOH� LQ SULQFLSDO� RQH FRXOG XVH LQVWUXPHQWDO YDULDEOHV WR FRUUHFW IRU VXFK D ELDV�

LQ SUDFWLFH LW LV GLIILFXOW WR ILQG SODXVLEOH LQVWUXPHQWV ZLWKLQ WKH PRGHO� EHFDXVH DQ\ LQVWUXPHQWV

VKRXOG GLIIHU LQ YDOXH E\ LQGLYLGXDOV LI WKH\ DUH WR KDYH DQ\ SUHGLFWLYH SRZHU DQG PDQ\ SRWHQWLDO

LQVWUXPHQWV� VXFK DV IRRG SULFHV� DUH LGHQWLFDO DFURVV KRXVHKROG PHPEHUV� ,Q RWKHU ZRUGV� WR

LQVWUXPHQW IRU GLIIHUHQW TXDQWLWLHV FRQVXPHG DFURVV KRXVHKROG PHPEHUV ZH ZRXOG LGHDOO\ OLNH WR

XVH GLIIHUHQW SULFHV� KRZHYHU� LI DOO PHPEHUV IDFH WKH VDPH SULFH IRU D SDUWLFXODU JRRG� WKHUH ZLOO

EH IHZHU SULFHV WKDQ TXDQWLWLHV �VHH 3LWW ���� IRU DQ H[FHOOHQW GLVFXVVLRQ��

,Q WKHLU VWXG\ RI WKH UHODWLRQVKLS EHWZHHQ SURGXFWLYLW\ DQG KHDOWK� 3LWW� 5RVHQ]ZHLJ� DQG +DVVDQ

������ WU\ WR PHDVXUH WKH HIIHFWV RI KDUG�WR�REVHUYH KHDOWK �HQGRZPHQWV� RQ VHYHUDO RXWFRPHV�

VXFK DV ZKHWKHU DQ LQGLYLGXDO HQJDJHV LQ DUGXRXV WDVNV� RU ZKHWKHU FDORULH LQWDNHV UHLQIRUFH RU

FRPSHQVDWH IRU VXFK HQGRZPHQW GLIIHUHQFHV� 7KH\ DOVR DVN ZKHWKHU WKHUH DUH LQWHUDFWLRQV DPRQJ

KRXVHKROG PHPEHUV E\ ORRNLQJ IRU FURVV�HIIHFWV LQ WKH LPSDFWV RI HQGRZPHQWV RQ FDORULH LQWDNHV�

7R JHW DW WKHVH TXHVWLRQV� WKH\ VHW RXW D VWUXFWXUDO PRGHO QRW XQOLNH WKH %37 PRGHO� 7KH\ YLHZ

KHDOWK �HQGRZPHQW� DV DQ LQQDWH FKDUDFWHULVWLF RI DQ LQGLYLGXDO ZKLFK LV WLPHOHVV� 7KH\ DVVXPH

WKDW KRXVHKROGV FDQ REVHUYH WKLV LQQDWH �KHDOWKLQHVV�� HYHQ WKRXJK LQ WKH GDWD W\SLFDOO\ XVHG� WKH

DQDO\VW FDQQRW� ,I KHDOWK HQGRZPHQWV DUH REVHUYDEOH� WKH\ PD\ DIIHFW UHVRXUFH DOORFDWLRQV� DV

ZHOO DV WKH DELOLW\ WR GR ZRUN DQG HDUQ LQFRPH� 6LQFH WKH\ DUH H[RJHQRXV E\ GHILQLWLRQ� LI WKH\

FRXOG EH PHDVXUHG� WKH\ EHORQJ LQ UHGXFHG IRUP HTXDWLRQV IRU VXFK RXWFRPHV DV QXWULHQW LQWDNHV�

7KH SUREOHP WKHQ EHFRPHV KRZ RQH FDQ JR DERXW PHDVXULQJ WKHP�

3LWW� 5RVHQ]ZHLJ� DQG +DVVDQ IROORZ D PHWKRGRORJ\ SLRQHHUHG E\ 5RVHQ]ZHLJ DQG 6FKXOW] ������

E\ HVWLPDWLQJ D �SURGXFWLRQ IXQFWLRQ� IRU D KHDOWK RXWFRPH� LQ WKLV FDVH DGXOW ZHLJKW IRU KHLJKW�

7KH\ WDNH LQGLYLGXDO�VSHFLILF UHVLGXDOV DV D PHDVXUH RI WKH KHDOWK HQGRZPHQW� 6LQFH WKH\ DUH

HVWLPDWLQJ D WHFKQRORJLFDO UHODWLRQVKLS� SURYLGHG DOO LQSXWV DUH DFFXUDWHO\ PHDVXUHG DQG WKH

IXQFWLRQDO IRUP LV ZHOO�VSHFLILHG� WKH UHVLGXDO VKRXOG LQFRUSRUDWH RQO\ WHFKQRORJLFDO LQIRUPDWLRQ�

QR DVSHFWV RI WDVWHV RU EHKDYLRU VKRXOG EH HPEHGGHG� ,I PXOWLSOH PHDVXUHV RI WKH UHVLGXDO ZHUH

DYDLODEOH� WKHVH FRXOG EH DYHUDJHG WR REWDLQ D PHDVXUH RI WKH WLPH�LQYDULDQW KHDOWK HQGRZPHQW�

7KH DGYDQWDJH RI WKLV SURFHGXUH LV WKDW LV DYRLGV WKH GLIILFXOW LVVXHV RI ILQGLQJ SODXVLEOH

LGHQWLILFDWLRQ DVVXPSWLRQV QHHGHG WR HVWLPDWH VWUXFWXUDO PRGHOV� 7KH SURFHGXUH GRHV UHTXLUH

VHYHUDO VWURQJ DVVXPSWLRQV� KRZHYHU� 7KH PRVW GLIILFXOW LV SUREDEO\ WKDW DOO LQSXWV KDYH WR EH

ZHOO PHDVXUHG DQG WKH IXQFWLRQDO IRUP ZHOO VSHFLILHG� ,W LV GLIILFXOW WR PHDVXUH DOO WKH YDULRXV

LQSXWV ZHOO� SDUWLFXODUO\ LQ D ELRORJLFDO UHODWLRQVKLS� 3LWW� 5RVHQ]ZHLJ� DQG +DVVDQ� IRU H[DPSOH

DVVXPH WKDW WKH SURGXFWLRQ IXQFWLRQ LV LGHQWLFDO IRU ERWK PHQ DQG ZRPHQ DQG WKDW SDVW KHDOWK

LQSXWV GRQ
W DIIHFW FXUUHQW ZHLJKW�IRU�KHLJKW �WKH LQSXWV WKH\ XVH LQFOXGH FXUUHQW FDORULH



�� 7KH HIIHFWV RI RWKHU FKDUDFWHULVWLFV DUH DOORZHG WR YDU\ DFURVV WKH GHPRJUDSKLF JURXSV� 7KLV DVVXPSWLRQ LV�

SHUKDSV� ZHDNHU WKDQ DQ DG KRF H[FOXVLRQ UHVWULFWLRQ� EXW LW LV QRQHWKHOHVV VWURQJ� ,W LPSOLHV� IRU LQVWDQFH� WKDW

IRRG SULFHV RQO\ DFW DV SULFHV RI KHDOWK LQ WKHLU HIIHFWV RQ WLPH DOORFDWLRQ�

��

FRQVXPSWLRQ� DQ LQGLFDWRU IRU ZRUNLQJ LQ D VWUHQXRXV RFFXSDWLRQ� EHLQJ SUHJQDQW DQG YDULDEOHV

LQGLFDWLQJ VRXUFHV RI ZDWHU��

$ VHFRQG GLIILFXOW\ LV WKDW HYHQ LI DOO UHOHYDQW LQSXWV DUH DFFRXQWHG IRU DQG WKH IXQFWLRQDO IRUP LV

VSHFLILHG FRUUHFWO\� UDQGRP PHDVXUHPHQW HUURU LQ LQSXWV ZLOO OHDG WR FRHIILFLHQWV EHLQJ ELDVHG

WRZDUGV ]HUR� 3LWW� 5RVHQ]ZHLJ� DQG +DVVDQ XVH ODJJHG UHVLGXDOV DQG UHVLGXDOV IURP RWKHU KHDOWK

RXWFRPHV DV LQVWUXPHQWV� +RZHYHU� LQ WKH IDFH RI V\VWHPDWLF PHDVXUHPHQW HUURU� IRU LQVWDQFH

FDXVHG E\ RPLWWHG LQSXWV� WKLV LV QRW OLNHO\ WR EH VDWLVIDFWRU\� VLQFH DXWRFRUUHODWLRQ LQ LQSXWV LV

OLNHO\ GXH WR FRPPRQ WLPH�LQYDULDQW FRQGLWLRQLQJ IDFWRUV VXFK DV ORQJ�UXQ UHVRXUFH DYDLODELOLW\�

$V GLVFXVVHG DERYH� 3LWW� 5RVHQ]ZHLJ� DQG +DVVDQ ILQG WKDW KLJKHU RZQ�KHDOWK HQGRZPHQWV IRU

PHQ LQFUHDVH WKHLU FDORULH LQWDNHV� WKXV UHSUHVHQWLQJ UHLQIRUFLQJ EHKDYLRU� PDNH WKHP PRUH OLNHO\

WR HQJDJH LQ VWUHQXRXV RFFXSDWLRQV DQG UDLVH KRXVHKROG LQFRPH� 7KHVH UHODWLRQVKLSV DUH QRW

IRXQG IRU ZRPHQ� :KHQ WKH\ ORRN IRU �FURVV�HIIHFWV�� WKDW LV WKH HIIHFWV RI HQGRZPHQWV RI RQH

JURXS RQ DOORFDWLRQV WR DQRWKHU� WKH\ ILQG QR HYLGHQFH RI FURVV�HIIHFWV� KRZHYHU ZKHQ WKH DYHUDJH

HQGRZPHQWV RI PDOHV DQG IHPDOHV DUH GLVWLQJXLVKHG� WKHQ WKHUH LV VRPH HYLGHQFH RI D QHJDWLYH

HIIHFW RI WKH HQGRZPHQWV RI RWKHU PDOHV RQ DQ\ SDUWLFXODU PDQ
V FRQVXPSWLRQ� 7KLV LV WR EH

LQWHUSUHWHG DV PHDQLQJ WKDW ZKHQ KHDOWK\ PHQ DUH IHG PRUH �WKXV HQDEOLQJ WKHP WR HQJDJH LQ

ZRUN DFWLYLWLHV�� WKH FDORULHV WKH\ FRQVXPH DUH FRPLQJ IURP OHVV ZHOO�HQGRZHG PHQ PRUH WKDQ

IURP ZRPHQ RU FKLOGUHQ� +RZHYHU� VLQFH WKH VLJQLILFDQFH RI WKLV LV PDUJLQDO� WKH DXWKRUV


LQWHUSUHWDWLRQ WKDW PHQ DUH EHDULQJ WKH EUXQW RI WKH KRXVHKROG FRPSHQVDWLRQ PHFKDQLVP VHHPV

VRPHZKDW VWURQJ�

3LWW DQG 5RVHQ]ZHLJ ������ H[DPLQH WKH LPSDFW RI LQIDQW PRUELGLW\ RQ WLPH DOORFDWLRQV RI RWKHU

KRXVHKROG PHPEHUV� 7KH\ SRLQW RXW WKDW WLPH DOORFDWLRQV ZLWKLQ WKH KRXVHKROG DUH OLNHO\ WR EH

LQWHUGHSHQGHQW DQG WKDW LQIDQW PRUELGLW\ LV QRW RQO\ DIIHFWHG E\ WLPH DOORFDWLRQ EXW PD\ DOVR

DIIHFW WKHVH DOORFDWLRQV� )RFXVLQJ RQ PRWKHUV� VRQV DQG GDXJKWHUV� WKH\ GLVWLQJXLVK WKUHH

DFWLYLWLHV �VFKRROLQJ� KRPH ZRUN DQG OHLVXUH�� HDFK RI ZKLFK LV PHDVXUHG DV DQ LQGLFDWRU YDULDEOH�

$OORFDWLRQV DFURVV SDLUV RI DFWLYLWLHV DUH FRPSDUHG XVLQJ D &KDPEHUODLQ IL[HG�HIIHFWV� FRQGLWLRQDO

ORJLW PRGHO WR VZHHS RXW DOO KRXVHKROG LQYDULDQW HIIHFWV� 7KH GLIIHUHQFH LQ WKH ODWHQW YDULDEOHV IRU

DFWLYLWLHV DFURVV W\SHV RI SHRSOH �H�J�� PRWKHUV� GDXJKWHUV� VRQV� LV WKHQ UHODWHG WR H[RJHQRXV

IDFWRUV� SOXV WKH ODWHQW KHDOWK YDULDEOH IRU WKH LQIDQW� ,QIDQW
V KHDOWK LV WUHDWHG DV HQGRJHQRXV DQG

LGHQWLILFDWLRQ LV DFKLHYHG E\ DVVXPLQJ WKDW FRPPXQLW\ LQIUDVWUXFWXUH DQG SULFHV DIIHFW WKH DFWLYLW\

OHYHOV RI GLIIHUHQW SHRSOH LQ WKH VDPH ZD\� FRQGLWLRQDO RQ LQIDQW KHDOWK� 7KLV LV D GLIIHUHQW

LGHQWLILFDWLRQ VWUDWHJ\ WKDQ WKH XVXDO H[FOXVLRQ UHVWULFWLRQV DQG LW LPSOLHV WKDW WKH LPSDFW RI

LQIUDVWUXFWXUH RQ WLPH DOORFDWLRQV LV LGHQWLFDO IRU ZLYHV� VRQV DQG GDXJKWHUV� 7KXV� LQIUDVWUXFWXUH

LV VZHSW RXW LQ WKH IL[HG�HIIHFWV VSHFLILFDWLRQ DQG VR PD\ EH XVHG DV LQVWUXPHQWV IRU LQIDQW KHDOWK

LQ WKH FRQGLWLRQDO ORJLW HTXDWLRQ��� 7UHDWLQJ LQIDQW PRUELGLW\ DV HQGRJHQRXV� WKH\ ILQG WKDW� DV LW

LQFUHDVHV� WKH WLPH DOORFDWLRQ RI VRQV LV OLWWOH DIIHFWHG� EXW WKDW WKH WLPH DOORFDWLRQ RI PRWKHUV DQG



�� $OVR VHH HYLGHQFH UHJDUGLQJ LQIDQW DQG FKLOG PRUWDOLW\ LQ %DQJODGHVK �'
6RX]D DQG &KHQ ����� DQG LQ ,QGLD

�5RVHQ]ZHLJ DQG 6FKXOW] ������

�� 6HH YDQ GH :DOOH ������ IRU D UHYLHZ DQG 5RVHQ]ZHLJ DQG :ROSLQ �����E� IRU D JRRG GLVFXVVLRQ RI VRPH RI

WKH SUREOHPV LQ LQWHUSUHWLQJ DWWLWXGLQDO DQG LQWHQWLRQ TXHVWLRQV�

�� 6HQ ������� 6HQ DQG 6HQJXSWD ������ DQG %HKUPDQ �����D� DUJXH WKDW� RQ WKH EDVLV RI DQWKURSRPHWULF

LQGLFDWRUV� ER\V UHFHLYH SUHIHUHQWLDO WUHDWPHQW LQ ,QGLD� 6HYHUDO VWXGLHV LQGLFDWH WKDW ER\V WHQG WR EH IDYRUHG LQ

WKH LQWUDKRXVHKROG GLVWULEXWLRQ RI QXWULHQWV �%HKUPDQ DQG 'HRODOLNDU ���� IRU ,QGLD� (YHQVRQ HW DO� ���� DQG

6HQDXHU HW DO� ����� IRU WKH 3KLOLSSLQHV� &KHQ� +XT DQG '
6RX]D ���� IRU %DQJODGHVK� DQG &KHUQLFKRYVN\ DQG

0HHVRRN ���� IRU ,QGRQHVLD�� 6WUDXVV� *HUWOHU� 5DKPDQ DQG )R[ ������ SUHVHQW HYLGHQFH WKDW ZRPHQ DUH PRUH

OLNHO\ WR KDYH IXQFWLRQDO GLVDELOLWLHV WKDQ PHQ� WKLV LV WUXH IRU ROGHU SHRSOH LQ 0DOD\VLD DQG %DQJODGHVK DQG IRU

DOO DJHV LQ -DPDLFDQ IDPLOLHV�

�� )RU UHYLHZV RI WKH DQWKURSRPHWULFV OLWHUDWXUH VHH %HKUPDQ ������� 6YHGEHUJ ������ IRU $IULFD DQG 6FKRILHOG

������ IRU /DWLQ $PHULFD� ,Q WKH HTXLYDOHQFH VFDOH OLWHUDWXUH� WKHUH LV OLWWOH HYLGHQFH IRU JHQGHU ELDV LQ WKH

DOORFDWLRQ RI H[SHQGLWXUHV LQ WKH &RA WH G
,YRLUH DQG 7KDLODQG �'HDWRQ ������ RU LQ WKH 8QLWHG 6WDWHV �*URQDX�

������

��

GDXJKWHUV LV VLJQLILFDQWO\ UHDUUDQJHG� 0RWKHUV WHQG WR VKLIW RXW RI WKH ODERU IRUFH LQWR KRPH FDUH�

ZKHUHDV GDXJKWHUV PRYH RXW RI VFKRRO LQWR WKH KRPH� DOWKRXJK WKH GLIIHUHQFHV EHWZHHQ PRWKHUV

DQG GDXJKWHUV DUH QRW VLJQLILFDQW�

7KLV GLVFXVVLRQ LV DW D JHQHUDO OHYHO� KRZHYHU� FRQFHUQ ZLWK LQWUDKRXVHKROG DOORFDWLRQV RIWHQ KDV D

SROLF\ FRQFHUQ ZLWK GLIIHUHQW JURXSV ZLWKLQ WKH KRXVHKROG� W\SLFDOO\ ZRPHQ RU FKLOGUHQ RU ERWK�

:H WXUQ WR D GLVFXVVLRQ RI HYLGHQFH UHJDUGLQJ JHQGHU GLVFULPLQDWLRQ DQG GLVFXVV WKHVH LVVXHV LQ

WHUPV RI XQLWDU\ PRGHOV RI WKH KRXVHKROG� VLQFH WKHUH LV PXFK WKDW DSSURDFK KDV WR RIIHU� DW OHDVW

DV D VWDUWLQJ SRLQW� :H JR RQ WR GLVFXVV WKH K\SRWKHVL]HG JUHDWHU SURSHQVLW\ RI ZRPHQ RYHU PHQ

LQ DOORFDWLQJ UHVRXUFHV WRZDUGV WKHLU FKLOGUHQ� 7KHUH LV D VXEVWDQWLDO OLWHUDWXUH WKDW DUJXHV WKDW

PHQ DQG ZRPHQ KDYH GLIIHUHQW SUHIHUHQFHV� LW LV RIWHQ DVVHUWHG WKDW� UHODWLYH WR IDWKHUV� PRWKHUV

FDUH PRUH DERXW WKH KHDOWK� HGXFDWLRQ DQG ZHOO�EHLQJ RI WKHLU FKLOGUHQ� ,I WUXH WKHQ WKLV ZRXOG

VXJJHVW WKDW ZRPHQ ZLOO VHHN WR DOORFDWH PRUH UHVRXUFHV WRZDUGV LPSURYLQJ FKLOG KHDOWK WKDQ

ZRXOG PHQ� ,W LV KHUH WKDW XQLWDU\ PRGHOV SRWHQWLDOO\ EUHDN GRZQ DQG ZH GLVFXVV DVVRFLDWHG

HYLGHQFH�

���� *HQGHU 'LIIHUHQFHV LQ +XPDQ &DSLWDO 2XWFRPHV DQG ,QYHVWPHQWV

6HQ ������ DUJXHV WKDW �RYHU ��� PLOOLRQ ZRPHQ DUH PLVVLQJ� LQ $VLD DQG 1RUWK $IULFD� ZKHUH

IHPDOH PRUWDOLW\ UDWHV DUH VXEVWDQWLDOO\ KLJKHU WKDQ WKRVH IRU PHQ��� 'DWD RQ FRPSOHWHG IDPLO\

VL]H RU SDUHQWDO LQWHQWLRQV KDYH EHHQ XVHG WR DUJXH WKHUH LV HYLGHQFH IRU JHQGHU SUHIHUHQFH LQ

IHUWLOLW\ RXWFRPHV��� 2WKHU VWXGLHV KDYH ORRNHG DW JHQGHU GLIIHUHQFHV LQ D VHULHV RI KHDOWK LQSXWV

DQG RXWSXWV� %URDGO\ VSHDNLQJ� LQ VRXWK $VLD� DQG SRVVLEO\ VRXWKHDVW $VLD� IHPDOHV WHQG WR IDUH

ZRUVH WKDQ PDOHV��� EXW WKH HYLGHQFH HOVHZKHUH VHHPV ZHDNHU��� ,Q WHUPV RI VFKRROLQJ� WKHUH LV

HYLGHQFH LQ D YDULHW\ RI FRXQWULHV� HVSHFLDOO\ $IULFD DQG $VLD� WKDW ZRPHQ DUH VLJQLILFDQWO\ OHVV



�� 6HH� IRU LQVWDQFH� %LUGVDOO DQG 6DERW ������� +RZHYHU� ORZHU ZDJHV QHHG QRW UHIOHFW HLWKHU VWDWLVWLFDO RU WDVWH

GLVFULPLQDWLRQ� VRPH PD\ EH GXH WR UHDO SURGXFWLYLW\ GLIIHUHQWLDOV� )RVWHU DQG 5RVHQ]ZHLJ ������ DUJXH WKDW

SURGXFWLYLW\ GLIIHUHQWLDOV DUH UHVSRQVLEOH IRU PRVW RI WKH DSSDUHQW JHQGHU ZDJH GLIIHUHQWLDOV LQ DUHDV RI UXUDO

��

ZHOO�HGXFDWHG WKDQ PHQ� DOWKRXJK WKLV GLIIHUHQFH VHHPV WR GLVVLSDWH ZLWK D KLJKHU *RUVV 'RPHVWLF

3URGXFW �*'3� DQG KDV QDUURZHG LQ UHFHQW \HDUV �6FKXOW] ����D�� )LQDOO\� LQ WHUPV RI ODERU

VXSSO\� ZKHQ WLPH HQJDJHG LQ KRPH SURGXFWLRQ DFWLYLWLHV LV LQFOXGHG� ZRPHQ VHHP WR ZRUN

ORQJHU KRXUV WKDQ PHQ LQ PDQ\ GHYHORSLQJ FRXQWULHV �VHH� IRU H[DPSOH� (YHQVRQ HW DO� �����

)ROEUH ����D� DQG .LQJ DQG +LOO� ������

:K\ PLJKW KRXVHKROGV DSSHDU WR GLVFULPLQDWH DJDLQVW GDXJKWHUV" )LUVW� WKH H[SHFWHG UHWXUQV WR

LQYHVWLQJ LQ VRQV PLJKW EH KLJKHU� ,I KRXVHKROGV VHHN WR PD[LPL]H WKHLU WRWDO LQFRPH� WKHQ LQ WKH

DEVHQFH RI FUHGLW FRQVWUDLQWV� WKH\ VKRXOG LQYHVW GLIIHUHQWLDOO\ LQ HDFK FKLOG
V KXPDQ FDSLWDO WR

IXOILOO WKLV JRDO� 7KH KRXVHKROG PD\ WKHQ XVH ILQDQFLDO WUDQVIHUV WR UHGLVWULEXWH LQFRPHV DPRQJ WKH

FKLOGUHQ �%HFNHU DQG 7RPHV ������ $OWKRXJK LW LV IDU IURP FOHDU ZK\ D KRXVHKROG ZRXOG VHHN WR

PD[LPL]H LQFRPH UDWKHU WKDQ XWLOLW\� WKH DVVXPSWLRQ RI QR FUHGLW FRQVWUDLQWV LV VWURQJ �SDUWLFXODUO\

IRU ORZ�LQFRPH KRXVHKROGV� DQG VR D JUHDWHU PDUNHW UHWXUQ WR LQYHVWPHQWV LQ VRQV LV D SRWHQWLDOO\

SRZHUIXO UHDVRQ IRU GLVFULPLQDWLRQ�

,Q PDQ\ WUDGLWLRQDO VRFLHWLHV� SDUHQWV UHO\ RQ WKHLU VRQV WR ORRN DIWHU WKHP LQ ROG DJH� ZKLOH

GDXJKWHUV FRQWULEXWH UHVRXUFHV WR WKHLU KXVEDQG
V IDPLOLHV �&DOGZHOO ����� VHH DOVR 7DQJ �����

*UHHQKDOJK ����� DQG 'DV *XSWD ������ ,Q VXFK FDVHV LW ZRXOG EH HIILFLHQW IRU WKH SDUHQW WR

LQYHVW PRUH LQ D VRQ WKDQ LQ D GDXJKWHU� ,I SDUHQWV FDUH VROHO\ DERXW WKHPVHOYHV� WKHQ LW LV RQO\

H[SHFWHG QHW UHWXUQV WR WKH SDUHQW WKDW PDWWHU LQ WKHLU LQYHVWPHQW FDOFXODWLRQ� ERWK EHQHILWV DQG

FRVWV QHHG WR EH LQFOXGHG� 1RWLFH DOVR WKDW UHWXUQV QHHG QRW EH PHDVXUHG RQO\ LQ WHUPV RI LQFRPH

�RU UHPLWWDQFHV�� EXW PLJKW DOVR WDNH DFFRXQW RI WKH WLPH VSHQW FDULQJ IRU SDUHQWV� ,QGHHG� ZLWK

WKH GHYHORSPHQW RI SHQVLRQ DQG VRFLDO VHFXULW\ SURJUDPV� WKHVH DVSHFWV DUH OLNHO\ WR WDNH RQ DQ

LQFUHDVHG LPSRUWDQFH�

7KH KLJKHU H[SHFWHG OLIHWLPH HDUQLQJV RI PHQ DUH QRW VXIILFLHQW WR H[SODLQ JUHDWHU LQYHVWPHQWV LQ

VRQV UHODWLYH WR GDXJKWHUV� VLQFH SDUHQWV PXVW DOVR EH DEOH WR H[WUDFW PRUH UHVRXUFHV IURP VRQV

WKDQ GDXJKWHUV� )XUWKHUPRUH� LI LQYHVWLQJ LQ D GDXJKWHU OHDGV WR D EHWWHU PDUULDJH DQG WKDW

PDUULHG GDXJKWHU SURYLGHV UHVRXUFHV WR KHU SDUHQWV� WKHQ GLVFULPLQDWLRQ PD\ QRW EH H[SODLQHG E\

PDUNHW UHWXUQV DORQH�

8VLQJ GLVWULFW�OHYHO GDWD RQ PRUWDOLW\ RXWFRPHV LQ UXUDO ,QGLD� 5RVHQ]ZHLJ DQG 6FKXOW] �����D�

DUJXH WKDW PDOH DQG IHPDOH PRUWDOLW\ UDWHV UHVSRQG WR H[SHFWHG� UHODWLYH PDUNHW ZDJHV DQG ILQG

HYLGHQFH WR VXSSRUW WKLV YLHZ� 5HODWLYH PDOH�IHPDOH ODERU IRUFH SDUWLFLSDWLRQ UDWHV DUH SRVLWLYHO\

UHODWHG WR ER\�JLUO PRUWDOLW\ UDWHV� FRQWUROOLQJ IRU HGXFDWLRQ RI WKH PRWKHU DQG IDWKHU� QRQ�ODERU

LQFRPH� ODQG RZQHG DQG YDULRXV YLOODJH FKDUDFWHULVWLFV�

2Q WKH RWKHU KDQG� JHQGHU ZDJH GLIIHUHQWLDOV DUH DEXQGDQW LQ ERWK GHYHORSHG DQG GHYHORSLQJ

HFRQRPLHV� ZLWK WKH YDVW PDMRULW\ RI WKH OLWHUDWXUH LQGLFDWLQJ WKDW ZRPHQ HDUQ ORZHU ZDJHV���



,QGLD DQG WKH 3KLOLSSLQHV� 2I WKH UHPDLQGHU� WKH RYHUZKHOPLQJ HYLGHQFH LV WKDW LW LV UHODWHG WR VWDWLVWLFDO

GLVFULPLQDWLRQ UHVXOWLQJ IURP HPSOR\HU LJQRUDQFH RI WUXH ZRUNHU SURGXFWLYLW\� WKHUH LV QR HYLGHQFH IRU WDVWH

GLVFULPLQDWLRQ�

�� ,I LW LV RQO\ QHW UHWXUQV WKDW SDUHQWV FDUH DERXW� WKHQ ZK\ QRW LQYHVW LQ RQO\ RQH VRQ" 3DUHQWV PD\ EH DYHUVH

SXWWLQJ DOO WKHLU HJJV LQ RQH EDVNHW VKRXOG WKDW VRQ WXUQ RXW WR EH D OHPRQ RU GLH�

��

%XW� VLQFH VLPLODU JDSV DUH QRW W\SLFDOO\ REVHUYHG LQ WHUPV RI PDOH DQG IHPDOH FKLOG PRUWDOLW\� LW

VHHPV OLNHO\ WKDW RWKHU H[SODQDWLRQV IRU JHQGHU GLVFULPLQDWLRQ SOD\ LPSRUWDQW UROHV�

'LIIHUHQFHV LQ WKH FRVWV RI ER\V DQG JLUOV PD\ EH D VHFRQG VRXUFH RI DSSDUHQW GLVFULPLQDWLRQ

ZLWKLQ WKH KRXVHKROG� )RU H[DPSOH� LQ D GRZU\ V\VWHP JLUOV LQFXU DQ H[WUD FRVW FRPSDUHG WR

ER\V� %DUGKDQ ������ KDV QRWHG WKLV RYHUODS EHWZHHQ WKRVH DUHDV RI ,QGLD ZKLFK KDYH GRZULHV

DQG WKRVH DUHDV ZLWK KLJKHU JLUO PRUWDOLW\� ,Q VRPH VRFLHWLHV ZLWK GRZULHV� WKH ZRPDQ
V RULJLQ

KRXVHKROG LV HYHQ UHVSRQVLEOH IRU PDNLQJ FRQWULEXWLRQV WR WKH KXVEDQG
V IDPLO\ DIWHU PDUULDJH

�'DV *XSWD ������

,QYHVWPHQW FRVWV PD\ DOVR GLIIHU� <RXQJ JLUOV PD\ SURYLGH FKLOG FDUH RU KRXVHKROG VHUYLFHV LI

WKH\ GR QRW JR WR VFKRRO� LQ ZKLFK FDVH WKH FRVW RI VFKRROLQJ D GDXJKWHU� LQFOXVLYH RI WKH FRVW RI

WLPH� PD\ EH KLJKHU WKDQ WKH SULFH RI VFKRROLQJ D VRQ� +RZHYHU� WKLV DUJXPHQW FDQ EH HDVLO\

UHYHUVHG LI VRQV SURYLGH KHOS RQ WKH IDUP� ZKLFK UDLVHV WKH TXHVWLRQ RI ZK\ WKHVH FRVWV PLJKW EH

GLIIHUHQW� DQ LVVXH DERXW ZKLFK WKHUH KDV EHHQ OLWWOH VFLHQWLILF UHVHDUFK��� 1RWLFH WKDW DOO WKHVH

PRWLYDWLRQV IRU GLIIHUHQWLDO LQYHVWPHQWV LQ VRQV DQG GDXJKWHUV FDQ DULVH HYHQ ZLWK WKH SDUHQWV

EHLQJ HTXDOO\ FRQFHUQHG DERXW HDFK RI WKHLU FKLOGUHQ�

7KHUH PLJKW EH GLIIHUHQFHV� KRZHYHU� LQ UHVRXUFH DOORFDWLRQV VLPSO\ EHFDXVH RI WDVWHV� ZKLFK PD\

UHIOHFW VRFLDO DQG FXOWXUDO QRUPV� 3DUHQWV PLJKW MXVW GHULYH PRUH SOHDVXUH� RU XWLOLW\� IURP

LQYHVWLQJ LQ VRQV� UDWKHU WKDQ GDXJKWHUV� 'LIIHUHQWLDO KXPDQ FDSLWDO LQYHVWPHQWV PLJKW DOVR

UHIOHFW DWWHPSWV E\ SDUHQWV WR FRPSHQVDWH IRU RWKHU LQYHVWPHQWV �RU HQGRZPHQW GLIIHUHQFHV� LQ

WKHLU FKLOGUHQ VR WKDW DOO WKHLU RIIVSULQJ DUH HTXDOO\ ZHOO�RII� 4XLVXPELQJ �����D�� IRU LQVWDQFH�

ILQGV WKDW )LOLSSLQR KRXVHKROGV JLYH PRUH ODQG LQKHULWDQFHV WR VRQV� EXW PRUH HGXFDWLRQ WR

GDXJKWHUV� :KLOH QR FRQFOXVLRQV FDQ EH GUDZQ UHJDUGLQJ WKH H[WHQW RI HTXDOL]DWLRQ� WKH GLUHFWLRQ

VHHPV FOHDU�

7KHUH LV D JHQHUDO FRQFHUQ ZLWK WKLV JHQUH RI VWXGLHV� :KLOH WKH HYLGHQFH UHJDUGLQJ VXEVWDQWLDO

PRUWDOLW\ DQG HGXFDWLRQ GLIIHUHQWLDOV EHWZHHQ ER\V DQG JLUOV LV XQHTXLYRFDO� RWKHU� PRUH VXEWOH�

HYLGHQFH UHJDUGLQJ JHQGHU GLIIHUHQFHV LQ KHDOWK LQSXWV DQG RXWSXWV LV OHVV UHDGLO\ LQWHUSUHWHG� )RU

H[DPSOH� VLPSOH FRPSDULVRQV RI QXWULHQW LQWDNHV RI PHQ DQG ZRPHQ WHOO XV QRWKLQJ DERXW

GLIIHUHQFHV LQ UHVRXUFH DOORFDWLRQV XQOHVV ZH DOVR NQRZ WKH QXWULWLRQDO QHHGV RI WKHVH PHQ DQG
ZRPHQ� 1HHGV DUH YHU\ GLIILFXOW WR PHDVXUH� KRZHYHU� DQG DUH UHODWHG WR PDQ\ IDFWRUV�
LQFOXGLQJ DFWLYLW\ OHYHOV� ERG\ VL]H DQG SUHYLRXV QXWULHQW LQWDNHV� DOO RI ZKLFK DUH HQGRJHQRXV�
$V DQ DOWHUQDWLYH� PDQ\ VWXGLHV XVH VWDQGDUGV GHULYHG IURP KHDOWK\ SRSXODWLRQV� 7KLV WRR UDLVHV D
GHJUHH RI DUELWUDULQHVV DQG ZLOO JLYH OLWWOH LQVLJKW UHJDUGLQJ WKH UHDVRQV IRU WKH DOORFDWLRQV�



��

8VLQJ IRRG UHFDOO GDWD� +DGGDG DQG .DQEXU ������ GHPRQVWUDWH WKDW WKHUH LV LQ IDFW FRQVLGHUDEOH
LQWUDKRXVHKROG KHWHURJHQHLW\ LQ WKH SURSRUWLRQ RI FDORULHV FRQVXPHG UHODWLYH WR �UHTXLUHPHQWV�
�DV VHW E\ LQWHUQDWLRQDO VWDQGDUGV�� 7KH\ VKRZ� IRU H[DPSOH� WKDW LJQRULQJ LQWUDKRXVHKROG
YDULDWLRQ �WKDW LV� XVLQJ KRXVHKROG DYHUDJHV� UHVXOWV LQ D �� WR �� SHUFHQW XQGHUHVWLPDWH RI WKH
SRYHUW\ UDWH ZKHQ FRPSDUHG ZLWK WKDW HVWLPDWHG ZLWK LQGLYLGXDO GDWD� +RZHYHU LQ OLJKW RI WKH
FRQFHUQV MXVW UDLVHG DERXW �QHHGV�� LW LV QRW HQWLUHO\ REYLRXV KRZ WR LQWHUSUHW WKHVH UHVXOWV�

,QGHHG� WKHUH LV HYLGHQFH WKDW WDNLQJ DFFRXQW RI W\SLFDOO\ XQREVHUYHG KHWHURJHQHLW\ LQ HQHUJ\
RXWSXW DQG ERG\ VL]H FDQ FRPSOHWHO\ FKDQJH LQIHUHQFHV UHJDUGLQJ HYLGHQFH RI JHQGHU GLIIHUHQFHV
LQ QXWULHQW LQWDNHV� 3LWW� 5RVHQ]ZHLJ� DQG +DVVDQ ������ UHSRUW WKDW PHQ LQ UXUDO %DQJODGHVK
WHQG WR FRQVXPH PRUH FDORULHV WKDQ ZRPHQ� $W ILUVW EOXVK� WKLV PLJKW EH LQWHUSUHWHG DV D SUR�
PDOH ELDV� +RZHYHU� PHQ DOVR WHQG WR EH HQJDJHG LQ PRUH DFWLYH RFFXSDWLRQV WKDQ ZRPHQ�
FOHDUO\� LQ RUGHU WR DVVHVV ZKHWKHU PHQ �RU ER\V� DUH WUHDWHG SUHIHUHQWLDOO\ LQ WKH DOORFDWLRQ RI
HQHUJ\ LQWDNHV� LW LV QHFHVVDU\ WR DW OHDVW WDNH DFFRXQW RI HQHUJ\ RXWSXW� 3LWW� 5RVHQ]ZHLJ� DQG
+DVVDQ H[DPLQH WKH LPSDFW RI KHDOWK HQGRZPHQWV RQ FDORULH FRQVXPSWLRQ ZKHQ HQGRZPHQWV DUH
PHDVXUHG E\ WKH �UHVLGXDO PHWKRG� �LQ D VHULHV RI DQWKURSRPHWULF SURGXFWLRQ IXQFWLRQV�� :KLOH
WKH UHVXOWV UHO\ RQ D VHULHV RI VWURQJ DVVXPSWLRQV �VHH EHORZ�� WKH\ DUH FHUWDLQO\ SURYRFDWLYH�
+LJKHU RZQ HQGRZPHQWV LQFUHDVH QXWULHQW LQWDNHV IRU RQO\ PHQ� QRW IRU ZRPHQ� 7KDW LV�
KRXVHKROGV VHHP WR DOORFDWH PRUH UHVRXUFHV WR PHPEHUV ZLWK EHWWHU KHDOWK HQGRZPHQWV� ZKR DUH
PRUH OLNHO\ WR ZRUN DW HQHUJ\�LQWHQVLYH DFWLYLWLHV ZKLFK SD\ UHODWLYHO\ KLJK ZDJHV� :KHQ WKH
GDWD DUH VWUDWLILHG E\ DJH� WKH DXWKRUV ILQG WKDW HQGRZPHQWV DIIHFW LQWDNHV IRU PHQ ROGHU WKDQ ��
DQG IRU ERWK ER\V DQG JLUOV DJHG � WR �� ZKLFK� WKH\ DUJXH� DUH WKRVH LQGLYLGXDOV LQ WKH KRXVHKROG
ZLWK WKH JUHDWHVW VFRSH IRU YDU\LQJ HQHUJ\ LQWHQVLW\� 2I FRXUVH� WKLV VLGHVWHSV WKH TXHVWLRQ RI
ZKHWKHU WKHUH LV WUXO\ JHQGHU GLVFULPLQDWLRQ LQ WKH DOORFDWLRQ RI WDVNV� EXW DW OHDVW WKH VWXG\
GLUHFWV XV WRZDUGV WKH TXHVWLRQV WKDW GR QHHG WR EH DGGUHVVHG�

:H FDQ DYRLG WKH W\SHV RI SUREOHPV UDLVHG E\ QRUPV E\ DVNLQJ ZKHWKHU DGGLWLRQDO UHVRXUFHV
DYDLODEOH WR D KRXVHKROG DUH DOORFDWHG GLIIHUHQWO\ WR ER\V DQG JLUOV� )RU H[DPSOH� LI WKH
KRXVHKROG ZHUH WR EH JLYHQ PRUH LQFRPH� ZKR ZRXOG EHQHILW PRVW"

'UDZLQJ RQ WKH HTXLYDOHQFH VFDOH OLWHUDWXUH� 'HDWRQ ������ H[DPLQHV WKH LPSDFW RI DGGLWLRQDO
JLUOV YHUVXV ER\V RQ KRXVHKROG H[SHQGLWXUH SDWWHUQV� IRFXVLQJ RQ DGXOW JRRGV� ,I LW LV SRVVLEOH WR
PHDVXUH KRXVHKROG FRQVXPSWLRQ RI JRRGV FRQVXPHG H[FOXVLYHO\ E\ DGXOWV� VXFK DV FLJDUHWWHV RU
DOFRKROLF EHYHUDJHV� WKHQ RQH PLJKW H[SHFW WKDW DV FKLOGUHQ DUH DGGHG WR D KRXVHKROG�
H[SHQGLWXUHV RQ WKHVH JRRGV ZRXOG EH OLNHO\ WR IDOO� ,I WKLV GHFOLQH LV VPDOOHU IRU DGGLWLRQDO ER\V�
UHODWLYH WR JLUOV� WKHQ WKLV PD\ EH HYLGHQFH RI GLVFULPLQDWLRQ LQ IDYRU RI ER\V�

7R SURSHUO\ PDNH WKLV LQIHUHQFH UHTXLUHV WKDW FKLOGUHQ KDYH RQO\ LQFRPH HIIHFWV RQ WKH
FRQVXPSWLRQ RI DGXOW JRRGV� VLQFH VXEVWLWXWLRQ HIIHFWV ZRXOG EH GLIILFXOW WR LQWHUSUHW DV
GLVFULPLQDWLRQ� 7KLV� LQ WXUQ� ZRXOG EH VR LI SUHIHUHQFHV ZHUH VHSDUDEOH EHWZHHQ DGXOW DQG RWKHU
JRRGV DQG LI FKLOGUHQ GLG QRW HQWHU LQWR WKH DGXOW JRRGV VXE�XWLOLW\ IXQFWLRQ� 1RWLFH WKH VLPLODULW\
KHUH WR WKH VHSDUDELOLW\ DVVXPSWLRQV XVHG E\ &KLDSSRUL LQ KLV GLVFXVVLRQ RI WKH FROOHFWLYH PRGHO�
:HDN VHSDUDELOLW\ LPSOLHV WKDW XWLOLW\ FDQ EH UHSUHVHQWHG DV�
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ZKHUH [
D
DUH DGXOW JRRGV� ; DUH DOO RWKHU JRRGV� =

D
DUH DGXOW FKDUDFWHULVWLFV VXFK DV QXPEHU DQG

DJH FRPSRVLWLRQ DQG HGXFDWLRQ DQG OLNHZLVH� =
F
DUH FKLOG FKDUDFWHULVWLFV� 7KHQ� FRQGLWLRQDO RQ

WRWDO H[SHQGLWXUHV RQ DGXOW JRRGV� �
D
� [

D
LV D IXQFWLRQ RQO\ RI SULFHV RI [

D
� DQG =

D
� 7RWDO

H[SHQGLWXUHV RQ DGXOW JRRGV� �
D
� ZLOO EH D IXQFWLRQ RI WRWDO LQFRPH� DOO SULFHV DQG DGXOW

FKDUDFWHULVWLFV� =
D
DQG FKLOG FKDUDFWHULVWLFV� =

F
� 7KXV� FKLOG FKDUDFWHULVWLFV ZLOO KDYH RQO\ LQFRPH

HIIHFWV� ,I ZH WKHQ H[DPLQH WKH UDWLR RI ER\ WR JLUO HIIHFWV RQ WKH LWK DGXOW JRRG� [
DL
� WKLV UDWLR

ZLOO HTXDO WKH UDWLR RI ER\ WR JLUO HIIHFWV RQ DGXOW H[SHQGLWXUHV� �
D
� 7KDW LV�

>��@

8VLQJ GDWD IURP WKH &RAWH G
,YRLUH �'HDWRQ ������ ,QGLD �6XEUDPDQLDQ DQG 'HDWRQ ����� DQG
%DQJODGHVK �$KPDG DQG 0RUGXFK ����� WKHUH VHHPV WR EH OLWWOH HYLGHQFH IRU JHQGHU GLIIHUHQFHV
LQ KRXVHKROG DOORFDWLRQV �VHH *URQDX ����� IRU UHODWHG HYLGHQFH IRU WKH 8QLWHG 6WDWHV DQG +DGGDG
DQG 5HDUGRQ ����� IRU HYLGHQFH IURP %XUNLQD )DVR�� 7KH UHVXOWV IURP VRXWK $VLD DUH D ELW
VXUSULVLQJ LQ YLHZ RI WKH SHUFHLYHG ZLVGRP WKDW ER\V DUH IDYRUHG RYHU JLUOV DQG VR UDLVHV
TXHVWLRQV DERXW WKH SRZHU RI WKHVH WHVWV�

7KDW WKHVH WHVWV PLJKW KDYH YHU\ ORZ SRZHU LV QRW VXUSULVLQJ� 7KHVH WHVWV DUH YHU\ LQGLUHFW� LQ
FRQWUDVW WR FRPSDULQJ JHQGHU�VSHFLILF PRUWDOLW\ UDWHV� IRU LQVWDQFH� 0RUHRYHU� ZH DUH W\SLFDOO\
WU\LQJ WR LQIHU ELDV IURP GLIIHUHQFHV LQ WKH FRQVXPSWLRQ RI JRRGV ZLWK WLQ\ EXGJHW VKDUHV RU IRU
ZKLFK PDQ\ KRXVHKROGV GR QRW FRQVXPH DW DOO� VXFK DV DOFRKRO RU WREDFFR� (YHQ PRUH� WKHVH WZR
JRRGV DUH DGGLFWLYH� VR LW LV XQFOHDU ZKHWKHU ZH VKRXOG H[SHFW PDMRU FKDQJHV� DW OHDVW LQ WKH VKRUW
UXQ� LQ UHVSRQVH WR DQ XQSODQQHG ELUWK� SHUKDSV LQ UHVSRQVH WR SODQQHG ELUWKV WKHUH PLJKW EH PRUH
RI D LPSDFW� 0DQ\ RWKHU JRRGV DUH GLIILFXOW WR DVVLJQ H[FOXVLYHO\ WR DGXOWV� HYHQ WKRVH JRRGV
ZKLFK DUH� LQ SULQFLSOH� DVVLJQDEOH �VXFK DV IHPDOH DGXOW FORWKLQJ�� ,QGHHG� RQH FRXOG HYHQ PDNH
WKLV DUJXPHQW IRU DOFRKRO RU WREDFFR� IRU LQVWDQFH� FKLOGUHQ GULYLQJ SDUHQWV WR GULQN LV
IXQGDPHQWDOO\ D VXEVWLWXWLRQ HIIHFW DQG KHQFH LQFRQVLVWHQW ZLWK WKH VHSDUDELOLW\ DVVXPSWLRQ QHHGHG
IRU WKLV DQDO\VLV� )LQDOO\� WKLV DSSURDFK DVVXPHV WKDW WKH QXPEHU RI FKLOGUHQ LQ D KRXVHKROG LV
H[RJHQRXV� UDWKHU WKDQ DOORZLQJ IRU WKH IDFW WKDW FRXSOHV DQG IDPLOLHV KDYH SUHIHUHQFHV UHJDUGLQJ
WKH QXPEHU RI GHVLUHG FKLOGUHQ DQG PDNH FRQVHTXHQW FKRLFHV UHJDUGLQJ FRQWUDFHSWLRQ DQG RWKHU
IDFWRUV WKDW LPSLQJH RQ IHUWLOLW\� ,I RQH DOORZV IRU HQGRJHQRXV FKLOGEHDULQJ� WKHQ WKHVH HPSLULFDO
UHVXOWV DUH LPSRVVLEOH WR LQWHUSUHW DV 'HDWRQ DQG RWKHUV GR �VHH %URZQLQJ ����� IRU DQ H[FHOOHQW
GLVFXVVLRQ��

%URZQLQJ DQG 6XEUDPDQLDP ������ DQG 'HRODOLNDU DQG 5RVH ������ WDNH D GLIIHUHQW DQG PRUH
FRPSHOOLQJ DSSURDFK� 7KH\ XVH ORQJLWXGLQDO GDWD IURP WKH ,&5,6$7 VRXWK ,QGLD YLOODJHV DQG DVN
ZKDW GLIIHUHQFH GRHV WKH JHQGHU RI D ELUWK KDYH RQ VXEVHTXHQW FRQVXPSWLRQ� LQFRPH JHQHUDWLQJ



�� $V 'HRODOLNDU DQG 5RVH QRWH JHQGHU PLJKW EH HQGRJHQRXV LI ELUWKV DQG GHDWKV IRU JLUOV DUH V\VWHPDWLFDOO\

XQGHU UHSRUWHG�

�� 7KLV LQFOXGHV FKDQJHV LQ DYHUDJH YLOODJH OHYHO FRQVXPSWLRQ DQG FKDQJHV LQ KRXVHKROG GHPRJUDSKLFV DQG

KRXVHKROG LQFRPH�

�� 7KLV LV FRQVLVWHQW ZLWK %DUGKDQ
V ������ H[SODQDWLRQ IRU H[FHVV IHPDOH PRUWDOLW\ LQ ,QGLD EHLQJ FRQFHQWUDWHG LQ

UHJLRQV WKDW XVH WKH GRZU\ V\VWHP�

�� 7KH\ XVH KRXVHKROG IL[HG HIIHFWV LQ WKHLU HVWLPDWLRQ� UHJUHVVLQJ OHYHOV RI VDYLQJV� FRQVXPSWLRQ RU LQFRPH RQ

VHSDUDWH GXPPLHV IRU D ER\ RU JLUO ELUWK� FRQWHPSRUDQHRXV DQG ODJJHG IRU IRXU \HDUV� :KLOH WKH ELUWK YDULDEOHV

PD\ EH HQGRJHQRXV� WKH GLIIHUHQFH LQ FRHIILFLHQWV LV PXFK OHVV OLNHO\ WR EH� HVSHFLDOO\ DIWHU DFFRXQWLQJ IRU

KRXVHKROG IL[HG HIIHFWV�

��

DQG RWKHU EHKDYLRU��� %URZQLQJ DQG 6XEUDPDQLDP H[WHQG 7RZQVHQG
V ������ DSSURDFK WR

PRGHOLQJ FRQVXPSWLRQ VPRRWKLQJ E\ UHJUHVVLQJ FKDQJHV LQ ORJ KRXVHKROG FRQVXPSWLRQ� IURP WKH

\HDU EHIRUH WR WKH \HDU DIWHU D ELUWK� RQ D GXPP\ HTXDO WR RQH IRU JLUOV DQG PLQXV RQH IRU ER\V�

7KH\ DGG RWKHU YDULDEOHV DV ZHOO� WKDW RQH ZRXOG H[SHFW WR EH IDFWRUV IURP WKH ULVN SRROLQJ

OLWHUDWXUH��� ,Q FRQWUDVW WR WKH FURVV�VHFWLRQDO UHVXOWV� WKH\ GR ILQG WKDW KDYLQJ D JLUO UHGXFHV

FRQVXPSWLRQ ULJKW DIWHU WKH ELUWK IRU PHGLXP DQG ODUJH ODQGRZQLQJ KRXVHKROGV� ,QGHHG WKH

LPSOLHG VDYLQJV� DGGHG XS RYHU WLPH� FRPH YHU\ FORVH WKH YDOXHV RI GRZULHV UHSRUWHG LQ WKH GDWD

DQG VR WKH\ FRQFOXGH WKDW LW LV PDUULDJH FRVWV �GRZU\� WKDW LV WKH PRVW OLNHO\ H[SODQDWLRQ IRU

XQHTXDO DOORFDWLRQV IDYRULQJ ER\V��� 7KHLU UHVXOWV GR QRW KROG IRU ODQGOHVV KRXVHKROGV� KRZHYHU�

'HRODOLNDU DQG 5RVH XVH WKH VDPH GDWD DQG ILQG� FRQVLVWHQW ZLWK %URZQLQJ DQG 6XEUDPDQLDP� WKDW

ODQGHG KRXVHKROG VDYLQJV ULVH DIWHU WKH ELUWK RI D JLUO��� +RZHYHU WKH\ GR QRW ILQG PXFK RI D

FKDQJH LQ FRQVXPSWLRQ� UDWKHU WKH\ ILQG WKDW LQFRPH� SDUWLFXODUO\ FURS LQFRPH� LQFUHDVHV DIWHU

ELUWK RI D JLUO� UHODWLYH WR ELUWK RI D ER\� 7KH YDOXH RI IDPLO\ ODERU LV QRW QHWWHG RXW RI LQFRPH�

DQG VR WKH PHDVXUH LV QRW D SXUH SURILW PHDVXUH� :K\ FURS LQFRPH VKRXOG LQFUHDVH DIWHU ELUWK RI

D JLUO LV QRW ZHOO H[SODLQHG� ,I WUXH� KRZHYHU� WKDW VXJJHVWV WKDW WKH HVWLPDWHV DGMXVWPHQW PDGH E\

%URZQLQJ DQG 6XEUDPDQLDQ PD\ EH VXEVWDQWLDOO\ XQGHUVWDWHG� 'HRODOLNDU DQG 5RVH DOVR ILQG

ZHDN HYLGHQFH WKDW H[SHQGLWXUHV RQ KHDOWK FDUH ULVH DIWHU ELUWK RI D ER\� 7KLV LV SRWHQWLDOO\

LPSRUWDQW DV LW LV FRQVLVWHQW ZLWK WKH HYLGHQFH IURP &KHQ� +XT� DQG G
6RX]D IURP 0DWODE�

%DQJODGHVK WKDW JLUOV DUH GHQLHG KHDOWK FDUH UHODWLYH WR ER\V DQG ZRXOG KHOS WR H[SODLQ WKH

ILQGLQJV RI H[FHVV JLUO PRUWDOLW\ LQ WKH OLWHUDWXUH� 2QH QRWH RI FDXWLRQ IRU ERWK WKH %URZQLQJ DQG

6XEUDPDQLDQ DQG 'HRODOLNDU DQG 5RVH VWXGLHV� WKH VDPSOH VL]HV WKH\ DUH GHDOLQJ ZLWK DUH YHU\

VPDOO� �� KRXVHKROGV RYHU � \HDUV ZLWK �� ER\ DQG �� JLUO ELUWKV IRU WKH 'HRODOLNDU DQG 5RVH

VWXG\� IRU LQVWDQFH�

7KRPDV ������ WDNHV \HW D GLIIHUHQW DSSURDFK� ZLWK FURVV�VHFWLRQDO GDWD� DQG H[DPLQHV WKH HIIHFWV

RI KRXVHKROG UHVRXUFHV RQ D FKLOG VSHFLILF RXWFRPH� KHLJKW�IRU�DJH� +H ILQGV WKDW PDWHUQDO

HGXFDWLRQ DQG QRQ�ODERU LQFRPH KDV D ODUJHU LPSDFW RQ WKH KHLJKW RI D GDXJKWHU� UHODWLYH WR WKDW

RI D VRQ DQG WKDW SDWHUQDO HGXFDWLRQ KDV D ELJJHU LPSDFW RQ D VRQ
V KHLJKW� UHODWLYH WR D GDXJKWHU
V

KHLJKW� 7KHVH UHVXOWV DUH UREXVW WR WKH LQFOXVLRQ RI KRXVHKROG IL[HG�HIIHFWV DQG VXJJHVW WKDW



��

PHFKDQLVPV XQGHUO\LQJ LQWUDKRXVHKROG DOORFDWLRQV DPRQJ ER\V DQG JLUOV PD\ EH TXLWH FRPSOH[�

�6HH DOVR 7KRPDV ����� DQG 7KRPDV� 6FKRHQL DQG 6WUDXVV ������

6HYHUDO VWXGLHV KDYH FRPSDUHG WKH LPSDFW RI FRPPXQLW\ UHVRXUFHV RQ LQGLYLGXDO ZHOIDUH

LQGLFDWRUV IRU ER\V DQG JLUOV� VXFK DV HGXFDWLRQ� KHDOWK LQSXWV DQG RXWSXWV� 7KHUH LV VRPH

HYLGHQFH WKDW SULFH DQG LQFRPH HODVWLFLWLHV RI KXPDQ FDSLWDO LQYHVWPHQWV DUH KLJKHU IRU JLUOV WKDQ

IRU ER\V� 7KDW LV� DFFRUGLQJ WR VHYHUDO VWXGLHV� LI SULFHV DUH UDLVHG� WKHQ JLUOV DUH PRUH OLNHO\

WKDQ ER\V WR GURS RXW RI VFKRRO RU QRW UHFHLYH PHGLFDO DWWHQWLRQ� 6HH� IRU H[DPSOH� 'H 7UD\

������ DQG *HUWOHU DQG *OHZZH ������ ZKR H[DPLQH WKH GHPDQG IRU VFKRROLQJ LQ 0DOD\VLD DQG

3HUX UHVSHFWLYHO\ DQG 6FKXOW] ������ ZKR XVHV FURVV�QDWLRQDO GDWD RQ VFKRROLQJ� %HKUPDQ DQG

'HRODOLNDU ������ DOVR ILQG D JUHDWHU SULFH UHVSRQVLYHQHVV RI JLUOV
 DQWKURSRPHWULF RXWFRPHV LQ

,QGLD DQG $OGHUPDQ DQG *HUWOHU ������ ILQG WKH VDPH UHVXOWV IRU WKH GHPDQG IRU KHDOWK FDUH LQ

3DNLVWDQ� 8VLQJ GDWD RQ LQGLYLGXDO QXWULHQW LQWDNHV IURP WKH ,&5,6$7 VXUYH\ LQ ,QGLD� %HKUPDQ

DQG 'HRODOLNDU ������ UHSRUW WKDW HVWLPDWHG SULFH DQG ZDJH HODVWLFLWLHV RI LQWDNHV DUH� LQ PDQ\

FDVHV� VXEVWDQWLDOO\ DQG VLJQLILFDQWO\ ORZHU �DOJHEUDLFDOO\� IRU IHPDOHV WKDQ IRU PDOHV� 7KXV� IRU

QXWULHQWV ZLWK QHJDWLYH HODVWLFLWLHV �ZKLFK LV QRW DOO RI WKHP�� ZRPHQ DQG JLUOV ZRXOG VKDUH D

GLVSURSRUWLRQDWH EXUGHQ RI ULVLQJ IRRG SULFHV�

���� 'LIIHUHQFHV %HWZHHQ 6LEOLQJV

1RW RQO\ PLJKW WKHUH EH GLIIHUHQWLDO LQYHVWPHQWV LQ VRQV DQG GDXJKWHUV� EXW LQYHVWPHQWV PLJKW

GLIIHU E\ ELUWK RUGHU� HLWKHU EHFDXVH RI ELRORJLFDO IDFWRUV� ZKLFK ZRUN WKURXJK ELUWK ZHLJKW DQG

ELUWK VSDFLQJ� IRU H[DPSOH� RU GXH WR EHKDYLRUDO LQIOXHQFHV� 7KHVH PD\ FRPSOHPHQW RU

FRXQWHUDFW HDFK RWKHU DQG DUH OLNHO\ WR RSHUDWH GLIIHUHQWO\ DW GLIIHUHQW DJHV RI WKH FKLOG �DQG

SDUHQW�� )RU LQVWDQFH� ILUVW�ERUQV WHQG WR KDYH ORZHU ELUWK ZHLJKWV IRU ELRORJLFDO UHDVRQV� \HW LI

SDUHQWV IDYRU WKHP LQ UHVRXUFH DOORFDWLRQV� WKH\ PD\ JURZ IDVWHU WKDQ ODWHU�ERUQ FKLOGUHQ�

)RU VRFLDO VFLHQWLVWV� EHKDYLRUDO LQIOXHQFHV DUH RI SDUDPRXQW LQWHUHVW� )RU H[DPSOH� LW PD\ EH

WKDW SDUHQWV SUHIHU WKHLU ILUVW�ERUQ RU� SHUKDSV� WKH \RXQJHVW FKLOG PRUH WKDQ WKH RWKHUV� 3DUW RI

WKLV PD\ UHIOHFW WDVWHV� EXW LQ SDUW PD\ DOVR UHIOHFW H[SHFWHG IXWXUH UHWXUQV� SDUWLFXODUO\ LI RQH RI

WKH FKLOGUHQ �WKH ROGHVW RU \RXQJHVW� WHQGV WR PDLQWDLQ FORVHU OLQNV ZLWK WKH SDUHQWV ODWHU LQ OLIH� DV

LV WUDGLWLRQDOO\ WKH FDVH�

$Q K\SRWKHVLV ZLWK PRUH RI DQ HFRQRPLF IRXQGDWLRQ LV WKDW WKHUH LV UHVRXUFH FURZGLQJ ZLWKLQ WKH

KRXVHKROG VR WKDW DV PRUH FKLOGUHQ DUH ERUQ� KRXVHKROG UHVRXUFHV DUH VWUHWFKHG DQG WKHUH LV OHVV

DYDLODEOH SHU FKLOG� ,I WKH KRXVHKROG LV DEOH WR SHUIHFWO\ VPRRWK LQWHU�WHPSRUDO FRQVXPSWLRQ �RU

LQYHVWPHQW� WKHQ UHVRXUFH FURZGLQJ VKRXOG KDYH QR LPSDFW RQ D FKLOG
V ZHOO�EHLQJ� ,Q D ZRUOG RI

FUHGLW FRQVWUDLQWV� KRZHYHU� WKLV LV DQ XQOLNHO\ VFHQDULR� :KHWKHU WKH ILUVW�ERUQ RU ODVW�ERUQ LV WKH

EHVW RII LV QRW XQDPELJXRXV DQG FOHDUO\ GHSHQGV RQ WKH OLIH F\FOH SDWWHUQ RI KRXVHKROG LQFRPH�

:DJHV WHQG WR ULVH RYHU WKH OLIH F\FOH� WKXV PLWLJDWLQJ UHVRXUFH FURZGLQJ� WKRXJK WKH\ PD\ QRW

ULVH UDSLGO\ HQRXJK WR IXQG QHZ LQYHVWPHQWV DV DGGLWLRQDO FKLOGUHQ MRLQ WKH KRXVHKROG� 2OGHU



�� %HKUPDQ DQG 'HRODOLNDU ������ UHYLHZ WKH FKLOG TXDQWLW\�TXDOLW\ OLWHUDWXUH� 7KH HVVHQFH RI WKH SUREOHP LV

WKDW SULFHV RI KDYLQJ RU DYRLGLQJ FKLOGUHQ DUH W\SLFDOO\ XQREVHUYHG� 8VH RI WZLQV KDV EHHQ SURSRVHG DV RQH ZD\

RI DYRLGLQJ KHWHURJHQHLW\ �5RVHQ]ZHLJ DQG :ROSLQ ������ DQRWKHU LV WR HVWLPDWH ELRORJLFDO IHFXQGLW\ DV D

UHVLGXDO IURP D IHUWLOLW\ SURGXFWLRQ IXQFWLRQ DQG WKHQ XVH WKH UHVLGXDOV LQ UHGXFHG IRUP HTXDWLRQV IRU KHDOWK RU

RWKHU TXDOLW\ RXWFRPHV �5RVHQ]ZHLJ DQG 6FKXOW] ����� ������ 7KHVH VWXGLHV GR QRW� KRZHYHU� H[DPLQH WKH

LQIOXHQFH RI ELUWK RUGHU RU RWKHU SRWHQWLDO VLEOLQJ LQIOXHQFHV�

��

FKLOGUHQ� KRZHYHU� PD\ HQWHU WKH ODERU PDUNHW DQG WKXV IUHH XS UHVRXUFHV IRU WKHLU VLEOLQJV RU

DXJPHQW KRXVHKROG UHVRXUFHV ZKLFK FRXOG EH VSHQW RQ WKHLU \RXQJHU VLEOLQJV� <RXQJHU VLEOLQJV

PLJKW DOVR EHQHILW IURP DVVHW DFFXPXODWLRQ E\ SDUHQWV ZKR DUH ODWHU LQ WKHLU RZQ OLIH F\FOH DQG VR

KDYH KDG WLPH WR DFFXPXODWH UHVRXUFHV� WKHVH DVVHWV PLJKW EH GUDZQ GRZQ WR ILQDQFH WKH

VFKRROLQJ RI WKHLU FKLOGUHQ RU XVHG DV FROODWHUDO IRU ERUURZLQJ�

+LJKHU ELUWK�RUGHU FKLOGUHQ PD\ DOVR OHDUQ IURP WKH H[SHULHQFHV RI WKHLU ROGHU VLEOLQJV� $ORQJ

WKH VDPH OLQHV� SDUHQWV DUH DOVR OLNHO\ WR OHDUQ WKURXJK WKHLU H[SHULHQFHV DQG PD\ EH PRUH

HIILFLHQW DW UDLVLQJ ODWHU FKLOGUHQ� 7KXV� LW PD\ EH XVHIXO WR GLVWLQJXLVK ROGHU IURP \RXQJHU

VLEOLQJV DQG SHUKDSV ER\V IURP JLUOV� DV WKH\ PD\ KDYH GLIIHUHQW UROHV LQ WKH KRXVHKROG�

6WXGLHV RI WKH HIIHFWV RI ELUWK RUGHU RQ D FKLOG
V VFKRROLQJ DQG KHDOWK GLIIHU LQ ZKHWKHU WKH

FRPSRVLWLRQ RI VLEOLQJV LV FRQVLGHUHG DQG DOVR E\ ZKHWKHU LQWHUDFWLRQV DUH DOORZHG EHWZHHQ WKH

QXPEHU RI FKLOGUHQ DQG WKHLU ELUWK RUGHU� $OVR� PRVW VWXGLHV RI ELUWK RUGHU RU KRXVHKROG

FRPSRVLWLRQ LJQRUH SRVVLEOH KHWHURJHQHLW\ ELDV UHVXOWLQJ IURP WKH FRUUHODWLRQ RI KLJKHU ELUWK

RUGHU RU WKH QXPEHU RI VLEOLQJV ZLWK WKH QXPEHU RI FKLOGUHQ HYHU ERUQ� DOWKRXJK D IHZ VWXGLHV

KDYH DWWHPSWHG WR VWUXJJOH ZLWK WKLV LVVXH���

%LUGVDOO ������ ����� H[DPLQHV WKH LPSDFW RI ELUWK RUGHU RQ WKH HGXFDWLRQDO DWWDLQPHQW RI XUEDQ

&RORPELDQ FKLOGUHQ� GLVWLQJXLVKLQJ EHWZHHQ GLIIHUHQW VL]HG KRXVHKROGV� ZKHWKHU WKH PRWKHU LV

ZRUNLQJ IRU D PDUNHW ZDJH DQG KRXVHKROG LQFRPH� 7KHVH VWUDWLILFDWLRQV DOORZ D QXPEHU RI VXEWOH

TXHVWLRQV WR EH H[DPLQHG� DW WKH FRVW� KRZHYHU� RI XVLQJ DUJXDEO\ HQGRJHQRXV YDULDEOHV IRU WKH

VWUDWLILFDWLRQV� ZLWK WKH QXPEHU RI FKLOGUHQ DQG ZKHWKHU WKH PRWKHU LV ZRUNLQJ EHLQJ SDUWLFXODUO\

ZRUULVRPH� 6KH ILQGV WKDW EHLQJ ERWK WKH ILUVW� DQG ODVW�ERUQ LQ D IDPLO\ RI WKUHH FKLOGUHQ ZLWK D

QRQ�ZRUNLQJ PRWKHU LV DVVRFLDWHG ZLWK KLJKHU VFKRROLQJ DWWDLQPHQW UHODWLYH WR DJH�VSHFLILF QRUPV�

7KLV HIIHFW LV QRW IRXQG DPRQJ FKLOGUHQ ZLWK ZRUNLQJ PRWKHUV DQG \HW LW SHUVLVWV DPRQJ KLJKHU

LQFRPH IDPLOLHV� 7KH ODWWHU UHVXOW VXJJHVWV WKDW FUHGLW FRQVWUDLQWV DUH QRW WKH HQWLUH VWRU\� %LUGVDOO

K\SRWKHVL]HV WKDW WLPH FRQVWUDLQWV PD\ EH SDUWO\ UHVSRQVLEOH IRU WKH SDWWHUQ DPRQJ KLJK�LQFRPH

IDPLOLHV�

6HYHUDO RWKHU VWXGLHV KDYH H[DPLQHG WKH HIIHFW RI ELUWK RUGHU RQ FKLOG VFKRROLQJ RXWFRPHV�

FRQWUROOLQJ IRU D IXOOHU UDQJH RI SDUHQWDO� KRXVHKROG DQG FRPPXQLW\ FKDUDFWHULVWLFV� DOWKRXJK WKH\

DOVR LJQRUH SRWHQWLDO KHWHURJHQHLW\ ELDV DVVRFLDWHG ZLWK WKH QXPEHU RI VLEOLQJV RU ELUWK RUGHU�

([SORLWLQJ DQ XQXVXDO GDWD VHW IURP 7DLZDQ� 3DULVK DQG :LOOLV ������ LQFOXGH D ULFKHU VHW RI

KRXVHKROG DQG VLEOLQJ FRPSRVLWLRQ YDULDEOHV WR H[DPLQH D FKLOG
V FRPSOHWHG HGXFDWLRQ� DORQJ ZLWK



�� 6HH� DOVR� .LQJ DQG /LOODUG ������ DQG /LOODUG DQG :LOOLV �������

��

WKH WLPLQJ RI PDUULDJH DQG ZRUN DPRQJ ERWK DGXOWV DQG FKLOGUHQ��� &RQWUROOLQJ IRU WKH QXPEHU

RI VLEOLQJV DQG ELUWK RUGHU� WKH\ ILQG WKDW DGGLWLRQDO VLEOLQJV DUH DVVRFLDWHG ZLWK OHVV HGXFDWLRQ

DPRQJ ERWK PHQ DQG ZRPHQ DQG WKDW WKLV HIIHFW LV ODUJHVW DPRQJ WKH PRVW UHFHQW FRKRUWV� 6LQFH

KLJKHU ELUWK RUGHU FKLOGUHQ �ZKR DUH LQ PRUH UHFHQW FRKRUWV� WHQG WR EH EHWWHU HGXFDWHG� LW LV WKH

PLGGOH FKLOGUHQ ZKR SD\ WKH ODUJHVW SHQDOW\ IRU KDYLQJ PDQ\ VLEOLQJV� 7KH JHQGHU RI WKH VLEOLQJ

DOVR WXUQV RXW WR EH NH\� )RU ERWK PHQ DQG ZRPHQ� PRUH \RXQJHU VLEOLQJV RI WKH VDPH VH[ DUH D

WKUHDW WR HGXFDWLRQDO DWWDLQPHQW� 7KH HIIHFW RI ROGHU VLEOLQJV LV TXLWH GLIIHUHQW� KRZHYHU� ZKHUHDV

ROGHU EURWKHUV UHGXFH WKH HGXFDWLRQDO DWWDLQPHQW RI RQO\ PHQ� DGGLWLRQDO ROGHU VLVWHUV DUH

DVVRFLDWHG ZLWK PRUH HGXFDWLRQ IRU ERWK PHQ DQG ZRPHQ� 3DULVK DQG :LOOLV DUJXH WKLV LV EHFDXVH

ROGHU VLVWHUV UHGXFH WKH UHVRXUFH FRQVWUDLQW RQ WKH IDPLO\� HLWKHU E\ PDUU\LQJ HDUO\ �DQG WKXV

UHGXFLQJ GHPDQGV RQ WKH IDPLO\ DV ZHOO DV SURYLGLQJ D EULGH SULFH� RU� WR D OHVVHU H[WHQW� E\

ZRUNLQJ �DQG SRVVLEO\ VHQGLQJ PRQH\ KRPH�� $OO WKLV VXJJHVWV WKDW KRXVHKROGV DUH QRW

GLVFULPLQDWLQJ DJDLQVW DOO ZRPHQ� EXW UDWKHU WKDW UHVRXUFH FRQVWUDLQWV DUH ELQGLQJ DQG ROGHU

GDXJKWHUV EHDU D JRRG SDUW RI WKDW EXUGHQ�

7R WHVW WKLV YLHZ� WKH DXWKRUV VWUDWLI\ WKHLU VDPSOH RQ D PHDVXUH RI VRFLRHFRQRPLF VHFXULW\ DQG

ILQG WKDW WKH GHOHWHULRXV LPSDFW RI ODUJHU VLEVL]H LV FRQFHQWUDWHG DPRQJ WKRVH ZLWK ORZHU

HFRQRPLF VHFXULW\ DQG� IXUWKHUPRUH� WKDW DGGLWLRQDO ROGHU VLVWHUV DUH WKH OHDVW GDPDJLQJ WR RQH
V

HGXFDWLRQDO SURVSHFWV� 6LQFH IDPLO\ VL]H KDV GHFOLQHG GUDPDWLFDOO\ RYHU WLPH LQ 7DLZDQ� RQH

PLJKW H[SHFW UHVRXUFH FRQVWUDLQWV WR EH OHVV ELQGLQJ DPRQJ WKH PRUH UHFHQW FRKRUWV� $SSDUHQWO\�

KRZHYHU� WKH QHJDWLYH HIIHFW RI VLEVL]H RQ HGXFDWLRQ LV KLJKHVW DPRQJ WKH PRVW UHFHQW FRKRUWV�

3DULVK DQG :LOOLV VSHFXODWH WKDW WKLV UHIOHFWV LQFUHDVLQJ RSSRUWXQLW\ FRVWV RI HGXFDWLRQ �LQ WHUPV RI

ORVW ODERU LQFRPH� IRU UHFHQW FRKRUWV DQG VR WKLV WUDGH�RII LV WKH PRVW DSSDUHQW IRU \RXQJHU

ZRPHQ� ZKR DUH LQFUHDVLQJO\ HQWHULQJ WKH ODERU PDUNHW�

7KH VWRU\� DV WROG E\ 3DULVK DQG :LOOLV� VXJJHVWV WKDW WKLV KDV OHVV WR GR ZLWK SUHIHUHQFHV DQG

PRUH WR GR ZLWK UHVRXUFH FRQVWUDLQWV� ZKLFK FRQWUDVWV ZLWK %LUGVDOO
V UHVXOWV IRU &RORPELD� :KDW

LV FOHDU� KRZHYHU� LV WKDW LW VHHPV VLEVL]H DIIHFWV LQYHVWPHQWV LQ FKLOGUHQ DQG WKDW WKH JHQGHU DQG

UHODWLYH DJH FRPSRVLWLRQ RI RQH
V IDPLO\ DUH FULWLFDOO\ LPSRUWDQW IDFWRUV GHWHUPLQLQJ UHVRXUFH

DOORFDWLRQ DQG WKH HGXFDWLRQDO OHYHO RQH DWWDLQV�

7KHVH VWXGLHV DUH SRWHQWLDOO\ DIIHFWHG E\ KHWHURJHQHLW\ ELDV� DOWKRXJK H[DFWO\ KRZ PXFK LV QRW

FOHDU� ,Q D VWXG\ WKDW GRHV DWWHPSW WR FRQWURO IRU KHWHURJHQHLW\� +RUWRQ ������ XVHV KRXVHKROG

IL[HG HIIHFWV WR PRGHO WKH LPSDFW RI ELUWK RUGHU LQ UHGXFHG IRUP HTXDWLRQV IRU KHLJKW�IRU�DJH DQG

ZHLJKW�IRU�KHLJKW RI 3KLOLSSLQH FKLOGUHQ� 8VLQJ WKH %LFRO VDPSOH� VKH ILQGV D QHJDWLYH HIIHFW RI

ELUWK RUGHU RQ KHLJKW� ZLWK D ZHDN GHJUHH RI FRQFDYLW\ DOWKRXJK� XQOLNH 3DULVK DQG :LOOLV� WKLV

HIIHFW LV QRW RIIVHW E\ EHWWHU HGXFDWHG PRWKHUV RU JUHDWHU KRXVHKROG DVVHWV� 6KH GRHV ILQG D

VLJQLILFDQW SRVLWLYH� DOWKRXJK YHU\ VPDOO� LQWHUDFWLYH HIIHFW RI ELUWK RUGHU DQG QXPEHU RI FKLOGUHQ

LQ WKH KRXVHKROG� EXW VLQFH WKHVH HIIHFWV DUH QRW LQWHUDFWHG ZLWK JHQGHU RU WKH FRPSRVLWLRQ RI

VLEOLQJV� WKH\ FDQQRW EH GLUHFWO\ FRPSDUHG ZLWK WKH ILQGLQJV RI 3DULVK DQG :LOOLV� ,Q FRQWUDVW�

KRZHYHU� VKH ILQGV HVVHQWLDOO\ QR HIIHFWV RI ELUWK RUGHU RQ WKH VKRUWHU�UXQ PHDVXUH RI QXWULWLRQDO



��

VWDWXV� ZHLJKW�IRU�KHLJKW� H[FHSW IRU D VPDOO QHJDWLYH HIIHFW LQ KRXVHKROGV ZLWK PRUH WKDQ WZR

FKLOGUHQ� 6KH LQWHUSUHWV WKH GLIIHUHQFHV EHWZHHQ WKH LPSDFW RQ KHLJKW DQG ZHLJKW�IRU�KHLJKW DV

UHIOHFWLQJ WKH LPSDFW RI KRXVHKROG UHVRXUFHV DOWKRXJK VLQFH DVVHWV DUH LQFOXGHG LQ WKH PRGHO DQG

KDYH OLWWOH LPSDFW RQ HLWKHU RXWFRPH� LW LV QRW FOHDU ZKHWKHU RU QRW KHU LQWHUSUHWDWLRQ LV FRUUHFW� ,W

LV VWULNLQJ WKDW WKH PDJQLWXGH RI WKH QHJDWLYH ELUWK RUGHU YDULDEOH LQFUHDVHV VL[�IROG ZKHQ

KRXVHKROG IL[HG HIIHFWV DUH LQFRUSRUDWHG� FRPSDUHG ZLWK RUGLQDU\ OHDVW VTXDUHV �2/6�� LQGLFDWLQJ

WKDW HLWKHU KHWHURJHQHLW\ RU PHDVXUHPHQW HUURU PD\ EH YHU\ LPSRUWDQW� $W WKH YHU\ OHDVW� WKHVH

UHVXOWV VXJJHVW WKDW LW LV SUXGHQW WR EH FDXWLRXV ZKHQ LQWHUSUHWLQJ ELUWK RUGHU HIIHFWV�

���� 'LIIHUHQWLDO 7DVWHV $PRQJ +RXVHKROG 0HPEHUV

7KH DERYH DQDO\VHV FDQ EH LQWHUSUHWHG LQ WHUPV RI D XQLWDU\ PRGHO RI KRXVHKROG GHFLVLRQ�PDNLQJ�

+RZHYHU� WKHUH LV DOVR D YLHZ WKDW UHVRXUFHV LQ WKH KDQGV RI ZRPHQ ZLOO GR PRUH WR SURPRWH

FKLOG ZHOIDUH WKDQ ZRXOG WKH VDPH DPRXQW RI UHVRXUFHV FRQWUROOHG E\ PHQ� 6RPH RI WKH HYLGHQFH

IRU WKLV YLHZ VHHPV WR EH EDVHG RQ WKH REVHUYDWLRQ WKDW PRWKHUV FRQWULEXWH D ODUJH SRUWLRQ RI WKH

H[SHQGLWXUHV WKH\ PDNH RQ FKLOGUHQ� )XUWKHUPRUH� WKRVH FKLOGUHQ ZKRVH PRWKHUV ZRUN� DQG WKXV

HDUQ LQFRPH� DUH RIWHQ KHDOWKLHU� :KLOH WKH QXPEHU RI VWXGLHV H[DPLQLQJ WKLV K\SRWKHVLV LV QRW

H[WUHPHO\ ODUJH� QRU DUH WKH UHVXOWV XQLYHUVDO� HQRXJK GHVFULSWLYH HYLGHQFH KDV HPHUJHG WR IXHO

QXPHURXV K\SRWKHVHV�

$ QXPEHU RI VXFK ILQGLQJV FRPH IURP WKH DQWKURSRORJLFDO OLWHUDWXUH DQG GHULYH IURP FDVH VWXGLHV�

,Q VRPH UHJLRQV� KRXVHKROG PHPEHUV PD\ KDYH VHSDUDWH SXUVHV DQG PD\ SHUFHLYH WKDW WKH\ KDYH

REOLJDWLRQV IRU SXUFKDVLQJ FHUWDLQ LWHPV� )RU LQVWDQFH� *X\HU �����D� ����� REVHUYHV WKDW

ZRPHQ DPRQJ WKH %HWL LQ &DPHURRQ FRQWULEXWH WZR�WKLUGV RI WKH WRWDO FDVK H[SHQVHV IRU IRRG DQG

�URXWLQH� KRXVHKROG VXSSOLHV ZKLOH HDUQLQJ RQO\ RQH�WKLUG DV PXFK DV WKHLU VSRXVHV� 0RUHRYHU

WKH ZRPHQ DOVR JURZ WKH PDLQ IRRG FURSV IRU WKH KRXVHKROG� 0HQFKHU ������ ILQGV WKDW� DPRQJ

YHU\ SRRU� ODQGOHVV IDUP ODERUHUV LQ �� VRXWK ,QGLDQ YLOODJHV� ZRPHQ FRQVLVWHQWO\ FRQWULEXWH D

KLJKHU VKDUH RI WKHLU LQFRPH WRZDUGV KRXVHKROG VXEVLVWHQFH WKDQ GR PHQ� 2WKHU H[DPSOHV FDQ EH

IRXQG DV ZHOO� 6XFK HYLGHQFH LV QRW GLUHFW� VLQFH LW PD\ UHIOHFW VSHFLDOL]DWLRQ DQG JUHDWHU

HIILFLHQF\ LQ WLPH DOORFDWLRQ� 6LQFH ZRPHQ XVXDOO\ FRQWULEXWH WKH OLRQ
V VKDUH RI WRWDO WLPH XVHG

LQ FDULQJ IRU FKLOGUHQ� LW PD\ PDNH VHQVH WR DOVR VSHFLDOL]H LQ WKH SURYLVLRQLQJ RI QRQ�ODERU

LQSXWV� VXFK DV IRRG LQWDNH DQG KHDOWK FDUH� LQWR FKLOG�UHDULQJ�

,I ZRPHQ FRQWULEXWH PRUH UHVRXUFHV XQGHU WKHLU FRQWURO WRZDUGV FKLOG ZHOIDUH� WKHQ FKLOGUHQ

VKRXOG EH EHWWHU RII LQ IHPDOH�KHDGHG KRXVHKROGV� :KLOH IHPDOH�KHDGHG KRXVHKROGV PD\ EH

SRRUHU WKDQ PDOH RQHV� WKH QXWULWLRQDO VWDWXV RI FKLOGUHQ PD\ QRW QHFHVVDULO\ EH ZRUVH� .HQQHG\

DQG 3HWHUV ������ VWXG\ WKH LQWHUDFWLRQ RI LQFRPH DQG WKH KRXVHKROG KHDG
V JHQGHU LQ WKH

FRXQWULHV RI .HQ\D DQG 0DODZL� .HQQHG\ DQG 3HWHUV FRQVLGHU ERWK GH MXUH �WKRVH ZRPHQ

FRQVLGHUHG OHJDO KHDGV RI KRXVHKROG E\ WKH UHVSRQGHQWV�� DQG GH IDFWR KHDGV �GHILQHG DV WKH PDOH

KRXVHKROG KHDG EHLQJ JRQH ��� RI WKH WLPH�� :KLOH DJJUHJDWH VWDWLVWLFV VKRZ WKDW IHPDOH�KHDGHG

KRXVHKROGV KDYH ORZHU LQFRPH �DV PHDVXUHG E\ SHU FDSLWD H[SHQGLWXUH OHYHOV� IHPDOH�KHDGHG GH

MXUH KRXVHKROGV DQG PDOH�KHDGHG KRXVHKROGV LQ ERWK .HQ\D DQG 0DODZL KDYH SHU FDSLWD



��

H[SHQGLWXUH OHYHOV WKDW DUH QRW VLJQLILFDQWO\ GLIIHUHQW� :KLOH IHPDOH�KHDGHG KRXVHKROGV VSHQG D

ODUJHU SURSRUWLRQ RI WKHLU LQFRPH RQ IRRG� ZKHQ IHPDOH�KHDGHG KRXVHKROGV DUH EURNHQ GRZQ LQWR

VXEJURXSV� GLIIHUHQFHV LQ LQFRPH �H[SHQGLWXUH OHYHO� H[SODLQ WKH EDVLF GLIIHUHQFH LQ H[SHQGLWXUH

SDWWHUQV� ,Q .HQ\D� GH MXUH IHPDOH�KHDGHG KRXVHKROGV� ZKRVH H[SHQGLWXUH OHYHOV DUH FRPSDUDEOH

WR WKH PDOH�KHDGHG KRXVHKROGV� VSHQG D FRPSDUDEOH VKDUH RI WKHLU EXGJHWV RQ IRRG� FRPSDUHG WR

PDOH�KHDGHG KRXVHKROGV� ,Q 0DODZL� ERWK GH MXUH DQG GH IDFWR IHPDOH�KHDGHG KRXVHKROGV KDYH

OHVV LQFRPH WKDQ PDOH�KHDGHG KRXVHKROGV DQG VSHQG D ODUJHU VKDUH RQ IRRG� +RZHYHU� WKH

IHPDOH�KHDGHG KRXVHKROGV RI PLJUDQW ZRUNHUV LQ 0DODZL KDYH ODUJHU LQFRPHV� ZLWK D VPDOOHU

VKDUH RI LW JRLQJ WR IRRG� 7KHVH UHVXOWV DUH FRQVLVWHQW ZLWK WKH QRWLRQ WKDW WKH LQFRPH HODVWLFLW\ RI

IRRG GHPDQG GHFOLQHV DV LQFRPHV ULVH� 7R VRPH H[WHQW� SDWWHUQV GR GLIIHU E\ JHQGHU RI KRXVHKROG

KHDG� ,Q 0DODZL� PDOH�KHDGHG KRXVHKROGV VSHQG PRUH RQ DOFRKROLF EHYHUDJHV DQG D JUHDWHU

EXGJHW SURSRUWLRQ RQ SURGXFWLYH LQSXWV� OLNH IHUWLOL]HUV� WKDQ GR IHPDOH�KHDG KRXVHKROGV� HYHQ

DIWHU EUHDNLQJ IHPDOH�KHDGVKLS LQWR VXEJURXSV� 7KXV� H[SHQGLWXUH SDWWHUQV DUH D IXQFWLRQ RI ERWK

JHQGHU DQG LQFRPH�

7KH DXWKRUV DOVR H[DPLQH WKH LPSDFW RI LQFRPH DQG JHQGHU RQ FKLOG KHDOWK DQG QXWULWLRQDO VWDWXV�

'HVSLWH LQFRPH GLIIHUHQWLDOV� WKH SUHYDOHQFH RI PDOQXWULWLRQ LV ORZHU LQ IHPDOH�KHDGHG

KRXVHKROGV� ERWK GH MXUH DQG GH IDFWR� WKDQ LQ PDOH�KHDGHG KRXVHKROGV� 5HIOHFWLYH RI WKLV UHVXOW�

LQ .HQ\D� WKH SUHYDOHQFH RI LOOQHVV DQG GLDUUKHD LV ORZHU LQ WKH GH IDFWR IHPDOH�KHDGHG

KRXVHKROGV� DJDLQ� GHVSLWH WKHLU ORZHU LQFRPHV� ,Q ERWK .HQ\D DQG 0DODZL� FKLOGUHQ LQ GH IDFWR

IHPDOH�KHDGHG KRXVHKROGV DUH DOORFDWHG D KLJKHU SURSRUWLRQ RI WRWDO KRXVHKROG FDORULHV WKDQ

FKLOGUHQ LQ RWKHU KRXVHKROGV� 7KHVH UHVXOWV� WRR� VXJJHVW WKDW ZRPHQ PD\ DOORFDWH UHVRXUFHV

GLIIHUHQWO\ WKDQ PHQ�

7DNHQ WRJHWKHU� WKHVH SLHFHV RI HYLGHQFH SURYLGH VXSSRUW IRU WKH YLHZ WKDW UHVRXUFH DOORFDWLRQV

ZLWKLQ KRXVHKROGV PD\ GHSHQG FULWLFDOO\ RQ ZKR LV SURYLGLQJ WKH LQFRPH� +RZHYHU� WKH

LQWHUSUHWDWLRQ RI WKLV HYLGHQFH LV QRW VWUDLJKWIRUZDUG� &RPSDULVRQV RI FKLOGUHQ LQ IHPDOH� DQG

PDOH�KHDGHG KRXVHKROGV DUH GLIILFXOW IRU VHYHUDO UHDVRQV� $V GLVFXVVHG E\ .HQQHG\ DQG 3HWHUV� D

KRXVHKROG PD\ EH IHPDOH�KHDGHG IRU GLIIHUHQW UHDVRQV� ZKLFK DUH OLNHO\ WR KDYH GLIIHUHQW

LPSOLFDWLRQV IRU VXFK RXWFRPHV DV FKLOG KHDOWK� $ PDOH KHDG RI KRXVHKROG PD\ KDYH EHFRPH VLFN

DQG GLH� OHDYLQJ KLV ZLIH DV WLWXODU KHDG� RU WKH ZLIH PD\ EHFRPH KHDG ZKLOH WKH PDOH LV VWLOO

DOLYH� EXW VLFN� 7KH PDOH PD\ KDYH PLJUDWHG WHPSRUDULO\ IRU HFRQRPLF UHDVRQV� OHDYLQJ WKH ZLIH

DV WHPSRUDU\ KHDG� RU WKH FRXSOH PD\ KDYH GLYRUFHG� ,Q DOO RI WKHVH FDVHV� KHDGVKLS LV SRWHQWLDOO\

HQGRJHQRXV DQG IDFWRUV WKDW LQIOXHQFH KHDGVKLS �ERWK REVHUYHG DQG XQREVHUYHG� PD\ DOVR DIIHFW

VXFK RXWFRPHV DV H[SHQGLWXUHV RU FKLOG KHDOWK�

$V RQH VXFK IDFWRU� SRVLWLYH FRUUHODWLRQV EHWZHHQ D PRWKHU ZRUNLQJ �DQG KHQFH EULQJLQJ LQ PRUH

LQFRPH� DQG WKH KHDOWK RI KHU FKLOGUHQ PD\ VLPSO\ UHIOHFW D SRVLWLYH FRUUHODWLRQ EHWZHHQ FKLOG

KHDOWK DQG KRXVHKROG LQFRPH� LI KRXVHKROGV ZLWK ZRUNLQJ ZRPHQ KDYH KLJKHU WRWDO LQFRPH� 1RW

DOO VWXGLHV FRQWURO IRU WRWDO KRXVHKROG LQFRPH� $QRWKHU FRQIRXQGLQJ IDFWRU LV WKDW IDPLO\

PHPEHUV FKRRVH WLPH DOORFDWLRQ DORQJ ZLWK FRPPRGLW\ FRQVXPSWLRQ� (YHQ LI DOO WKH PHPEHUV


LQFRPHV DUH SRROHG� FKLOG KHDOWK RXWFRPHV DQG WKH LQFRPH HDUQHG E\ WKH PRWKHU PD\ EH

SRVLWLYHO\ UHODWHG� DIWHU FRQWUROOLQJ IRU WRWDO KRXVHKROG LQFRPH� )RU H[DPSOH� VLFNHU FKLOGUHQ



��

PD\ GLYHUW D PRWKHU
V WLPH DZD\ IURP PDUNHW ZRUN �FRQVLVWHQW ZLWK 3LWW DQG 5RVHQ]ZHLJ
V ����

HYLGHQFH�� ZKLOH WKH IDWKHU PD\ ZRUN ORQJHU WR FRPSHQVDWH IRU DQ\ ORVV LQ LQFRPH�

1RU LV WKHUH D VLPSOH LQWHUSUHWDWLRQ RI WKLV REVHUYDWLRQ LQ WKH FROOHFWLYH PRGHO RI WKH KRXVHKROG

DOORFDWLRQ� ZLWKRXW H[SOLFDWLQJ WKH LQFRPH�VKDULQJ UXOH� $ ZRPDQ ZRUNLQJ RXWVLGH RI WKH KRPH

PD\ EULQJ LQ LQFRPH EXW WKDW GRHV QRW QHFHVVDULO\ PHDQ VKH JHWV D ELJJHU VKDUH RI WKH SLH WR

DOORFDWH� ,W PD\ EH� IRU H[DPSOH� WKDW D ZRPDQ
V VKDUH GHSHQGV RQ WKH DVVHWV VKH RZQV RU

FRQWUROV� ZKDW VKH ZLOO WDNH DZD\ ZLWK KHU LI VKH OHDYHV WKH KRXVHKROG� KHU RSWLRQV LQ WKH

UHPDUULDJH PDUNHW RU HYHQ WKH H[SHFWHG ZHDOWK RI KHU �IXWXUH"� H[WHQGHG IDPLO\�

$ WKHRUHWLFDOO\ PRUH FRPSHOOLQJ WHVW RI WKH K\SRWKHVLV RI GLIIHUHQW SUHIHUHQFHV RI KRXVHKROG

PHPEHUV PLJKW H[DPLQH WKH LPSDFW RQ LQWUDKRXVHKROG DOORFDWLRQV RI H[RJHQRXV� LQGLYLGXDO�OHYHO

FKDUDFWHULVWLFV ZKLFK DUH SODXVLEO\ UHODWHG WR DQ\ LQFRPH�VKDULQJ UXOH �%HKUPDQ ����� DQG

%OXPEHUJ ���� SURYLGH UHYLHZV�� 0HDVXUHPHQW RI VXFK FKDUDFWHULVWLFV LV QRW VWUDLJKWIRUZDUG�

KRZHYHU� DQG WKLV UDLVHV DQRWKHU VHW RI WKRUQ\ SUREOHPV� 0RVW VWXGLHV WKDW KDYH DWWHPSWHG WKLV

VWUDWHJ\ KDYH XVHG PHDVXUHV RI WRWDO LQFRPH� QRQODERU LQFRPH RU DVVHWV DV LQGLFDWRUV RI IDPLO\

PHPEHUV
 FRQWURO RYHU UHVRXUFHV�

-RKQVRQ DQG 5RJHUV ������ H[DPLQH GLIIHUHQFHV LQ WKH QXWULWLRQDO VWDWXV RI FKLOGUHQ LQ WKH

'RPLQLFDQ 5HSXEOLF E\ WKH JHQGHU RI WKH KRXVHKROG KHDG� 3HU FDSLWD WRWDO LQFRPH RI IHPDOH�

KHDGHG KRXVHKROGV ZDV RQO\ ��� RI WKDW RI PDOH�KHDGHG KRXVHKROGV DQG FDORULHV SHU DGXOW�

HTXLYDOHQW LQ PDOH�KHDGHG KRXVHKROGV ZHUH VLJQLILFDQWO\ JUHDWHU WKDQ LQ IHPDOH�KHDGHG

KRXVHKROGV� +RZHYHU� DIWHU FRQWUROOLQJ IRU RWKHU IDFWRUV� ZLWKLQ VDPSOHV RI WKH ORZHVW LQFRPH

DQG WZR KLJKHVW LQFRPH TXDUWLOHV� WRWDO KRXVHKROG LQFRPH GLG QRW KDYH D VLJQLILFDQW LPSDFW RQ

KHLJKW�IRU�DJH RU ZHLJKW�IRU�DJH� ,QVWHDG� WKH SHUFHQW RI KRXVHKROG HDUQLQJV FRQWULEXWHG E\

ZRPHQ ZDV VLJQLILFDQW IRU RQO\ WKH VDPSOH IURP WKH ORZHVW LQFRPH TXDUWLOH� ,Q WKRVH KRXVHKROGV�

FKLOGUHQ IURP IHPDOH�KHDGHG KRXVHKROGV DOVR KDG VLJQLILFDQWO\ EHWWHU QXWULWLRQDO VWDWXV WKDQ WKRVH

IURP PDOH�KHDGHG KRXVHKROGV�

(QJOH ������ VWXGLHV WKH UHODWLRQVKLS EHWZHHQ D PRWKHU
V DQG IDWKHU
V LQFRPH RQ FKLOG QXWULWLRQDO

VWDWXV �KHLJKW�IRU�DJH� ZHLJKW�IRU�DJH DQG ZHLJKW�IRU�KHLJKW� IRU ��� KRXVHKROGV LQ SHUL�XUEDQ

*XDWHPDOD� *HQHUDOO\� SXUFKDVHV DUH VHHQ DV HLWKHU WKH PRWKHU
V RU IDWKHU
V UHVSRQVLELOLW\�

(QJOH GHVFULEHV WKH VDPSOH RI ZRPHQ DV JHQHUDOO\ QRQDVVHUWLYH DQG QRQFRQIURQWDWLRQDO UHJDUGLQJ

KRXVHKROG VSHQGLQJ� ,Q QHDUO\ KDOI RI DOO KRXVHKROGV� ZRPHQ UHSRUW WKDW WKHLU VSRXVHV GR QRW

NQRZ KRZ PXFK WKH\ HDUQ� K\SRWKHVL]HG WR EH D VWUDWHJ\ HPSOR\HG E\ ZRPHQ WR DYRLG

FRQIURQWDWLRQ DQG NHHS WKHLU LQFRPH XQGHU WKHLU FRQWURO� (QJOH ILQGV WKDW ZRPHQ ZKR HDUQ D

KLJKHU SURSRUWLRQ RI IDPLO\ LQFRPH KDYH PRUH FRQWURO RYHU LQ UHJDUGV WR KRXVHKROG SXUFKDVHV�

ZLWK WKH H[FHSWLRQ RI IRRG SXUFKDVHV� $V ZRPHQ WHQG WR XVH WKHLU LQFRPH IRU IRRG H[SHQVHV�

IRRG SXUFKDVHV DUH DOUHDG\ SULPDULO\ XQGHU WKHLU FRQWURO� $PRQJ QRQZRUNLQJ ZRPHQ� LQ ��� RI

KRXVHKROGV� IRRG LV WKH ZRPHQ
V UHVSRQVLELOLW\� +RZHYHU� (QJOH GRHV QRW ILQG WKDW WKHUH LV D

VLJQLILFDQW GLIIHUHQFH EHWZHHQ WKH SHUFHQWDJH RI PRWKHUV
 DQG IDWKHUV
 LQFRPH WKDW LV FRQWULEXWHG

IRU IDPLO\ ZHOO�EHLQJ� 6KH GRHV ILQG� KRZHYHU� WKDW GLIIHUHQW DVSHFWV RI SDUHQWDO LQFRPH DUH

LPSRUWDQW IRU FKLOG QXWULWLRQDO VWDWXV� 7KH SHUFHQWDJH RI WRWDO IDPLO\ LQFRPH WKDW ZRPHQ HDUQ LV



�� ,W WXUQV RXW WKDW WKLV UHVXOW KROGV IRU WRWDO �QRQODERU DQG ODERU� LQFRPH �PHDVXUHG DW WKH LQGLYLGXDO OHYHO�

ZKHUH ODERU LQFRPH LV WUHDWHG DV HQGRJHQRXV DQG LQVWUXPHQWHG ZLWK QRQODERU LQFRPH�

��

KLJKO\ DVVRFLDWHG ZLWK WKHLU FKLOGUHQ
V QXWULWLRQDO VWDWXV� ERWK FRQWUROOLQJ IRU WRWDO KRXVHKROG

LQFRPH DQG QRW� ZKLOH WKH SHUFHQWDJH RI IDWKHU
V LQFRPH FRQWULEXWHG WR WKH IRRG EXGJHW LV KLJKO\

DVVRFLDWHG ZLWK FKLOGUHQ
V QXWULWLRQDO VWDWXV� $V D ZRPDQ
V HDUQLQJ SRZHU LQFUHDVHV� UHODWLYH WR

WKHLU KXVEDQG
V� FKLOGUHQ
V ZHOIDUH LPSURYHV� ZKLOH WKH DPRXQW DQG SHUFHQWDJH RI LQFRPH D

ZRPDQ FRQWULEXWHV WR WKH IRRG EXGJHW LV QRW SUHGLFWLYH RI FKLOG
V QXWULWLRQDO VWDWXV�

6FKXOW] ������ ILQGV WKDW LQ 7KDLODQG� UHVRXUFHV LQ WKH KDQGV RI ZRPHQ WHQGV WR UHGXFH IHUWLOLW\

PRUH WKDQ QRQODERU LQFRPH KHOG E\ PHQ DQG� IXUWKHUPRUH� WKDW WKH LPSDFW RI QRQ�ODERU LQFRPH

KDV GLIIHUHQW HIIHFWV RQ ODERU VXSSO\ RXWFRPHV� GHSHQGLQJ RQ ZKR FRQWUROV WKDW LQFRPH� 7KRPDV

������ UHSRUWV WKDW FKLOG KHDOWK LQ %UD]LO �VXUYLYDO SUREDELOLWLHV� KHLJKW�IRU�DJH DQG ZHLJKW�IRU�

KHLJKW�� DORQJ ZLWK KRXVHKROG QXWULHQW LQWDNHV� WHQG WR ULVH PRUH LI DGGLWLRQDO �QRQODERU� LQFRPH

LV LQ WKH KDQGV RI ZRPHQ UDWKHU WKDQ PHQ� 8VLQJ WKH VDPH GDWD� 7KRPDV ������ UHSRUWV WKDW

LQFRPH LQ WKH KDQGV RI ZRPHQ LV DVVRFLDWHG ZLWK LQFUHDVHV LQ WKH VKDUH RI WKH KRXVHKROG EXGJHW

VSHQW RQ KHDOWK� HGXFDWLRQ DQG KRXVLQJ DV ZHOO DV LPSURYHPHQWV LQ FKLOG KHDOWK��� (YLGHQFH LQ

,QGLD LQGLFDWHV WKDW FKLOGUHQ DUH PRUH OLNHO\ WR DWWHQG VFKRRO DQG UHFHLYH PHGLFDO DWWHQWLRQ LI WKH

PRWKHU KDV PRUH DVVHWV� PRVWO\ MHZHOU\ �'XUDLVDP\ ����� 'XUDLVDP\ DQG 0DODWK\ ������ 3LWW

DQG .KDQGNHU ������ ILQG LQ %DQJODGHVK WKDW FUHGLW WDNHQ E\ ZRPHQ KDV D JUHDWHU HIIHFW WKDQ

FUHGLW WDNHQ E\ PHQ �WUHDWLQJ XVH RI FUHGLW DV HQGRJHQRXV� RQ D YDULHW\ RI RXWFRPHV IURP FKLOG

VFKRROLQJ WR KRXVHKROG LQFRPH DQG DVVHW DFFXPXODWLRQ� 4XLVXPELQJ �����D� ILQGV WKDW DPRQJ

3KLOLSSLQH KRXVHKROGV� EHTXHVWV WR FKLOGUHQ DUH D IXQFWLRQ RI UHVRXUFH FRQWURO� ZLWK VRQV WHQGLQJ

WR JHW PRUH ODQG LQKHULWDQFHV UHODWLYH WR GDXJKWHUV ZKHQ IDWKHUV KDYH PRUH HGXFDWLRQ RU WKH

KRXVHKROG KDV PRUH ODQG�

:KLOH WKLV OLWHUDWXUH LV VPDOO� WKH UHVXOWV DUH DOVR VXJJHVWLYH WKDW UHVRXUFHV LQ WKH KDQGV RI

GLIIHUHQW LQGLYLGXDOV ZLWKLQ D KRXVHKROG GR QRW KDYH WKH VDPH LPSDFW RQ WKH ZHOIDUH RI DOO

PHPEHUV� ,Q SDUWLFXODU� WKHUH LV VRPH HYLGHQFH WKDW D UHDOORFDWLRQ RI UHVRXUFHV DPRQJ PHQ DQG

ZRPHQ PD\ DIIHFW KRXVHKROG FRPPRGLW\ SDWWHUQV� DV ZHOO DV WKH KHDOWK DQG ZHOIDUH RI FKLOGUHQ�

7KH UHVXOWV� KRZHYHU� DUH FHUWDLQO\ QRW XQLYHUVDO� VHH� IRU H[DPSOH� 0F(OUR\ DQG +RUQH\ �������

,Q VXP� WKHUH DSSHDUV WR EH HYLGHQFH WKDW LQ VSHFLILF FDVHV� WKH UHVWULFWLRQ RI HTXDOLW\ RI LQFRPH

HIIHFWV LQ WKH �WUDGLWLRQDO� PRGHO RI WKH KRXVHKROG LV UHMHFWHG E\ WKH GDWD� &RQWUDU\ WR WKH

LQWHUSUHWDWLRQ RI VRPH DXWKRUV� WKLV REYLRXVO\ GRHV QRW LPSO\ WKDW EDUJDLQLQJ PRGHOV DUH PRUH

DSSURSULDWH� 8QIRUWXQDWHO\� WR GDWH� WKHUH KDYH EHHQ IHZ WHVWV RI WKH LPSOLFDWLRQV RI 3DUHWR

HIILFLHQF\� %RXUJXLJQRQ� %URZQLQJ� &KLDSSRUL DQG /HFKHQH ������ DQG %URZQLQJ� %RXUJLJQRQ�

&KLDSSRUL DQG /HFKHQH ������ ILQG WKDW� LQ )UDQFH DQG &DQDGD� UHVSHFWLYHO\� WKDW WKH UDWLR RI

LQFRPH HIIHFWV LV QRW XQLW\ �DQG WKXV WKH\ UHMHFW LQFRPH SRROLQJ�� EXW WKH UDWLRV DUH FRQVWDQW

DFURVV D UDQJH RI FRPPRGLWLHV DQG VR WKH GDWD DUH FRQVLVWHQW ZLWK WKH FROOHFWLYH PRGHO �VHH DOVR

7KRPDV DQG &KHQ ���� IRU HYLGHQFH RQ 7DLZDQ��



��

$OO RI WKHVH VWXGLHV DUH VXEMHFW� KRZHYHU� WR DW OHDVW RQH FRPPRQ FDYHDW� 7KH\ LJQRUH WKH IDFW

WKDW LQFRPH LV QHLWKHU H[RJHQRXV QRU OLNHO\ WR EH PHDVXUHG ZLWKRXW HUURU� /DERU LQFRPH �DQG

WLPH DOORFDWLRQ� LV D FKRLFH DQG VR VKRXOG EH PRGHOHG DV SDUW RI WKH KRXVHKROG DOORFDWLRQ� 6HYHUDO

RI WKH VWXGLHV XVH QRQODERU LQFRPH� HLWKHU GLUHFWO\ RU� LQ WKH FDVH RI 7KRPDV ������� DV DQ

LQVWUXPHQW IRU WRWDO LQFRPH� 6LQFH QRQODERU LQFRPH LV� LQ ODUJH SDUW� WKH DFFXPXODWLRQ RI

SUHYLRXV VDYLQJV DQG WKXV D IXQFWLRQ RI SULRU ODERU VXSSO\� LW WRR LV HQGRJHQRXV LQ D G\QDPLF

PRGHO RI FKRLFHV �6PLWK� ������ 7KLV FRQFHUQ PD\ EH OHVV FULWLFDO LQ WKRVH VWXGLHV WKDW IRFXV RQ

FKLOGUHQ �DQG WKXV KRXVHKROGV HDUO\ LQ WKHLU OLIH F\FOH� DQG LQ WKRVH WKDW UHO\ RQ PHDVXUHV RI

ZHDOWK WKDW DUH W\SLFDOO\ LQKHULWHG RU JLYHQ DW WKH WLPH RI PDUULDJH �VXFK DV MHZHOU\ LQ ,QGLD��

7KRPDV ������ GRHV DWWHPSW WR DGGUHVV WKH PHDVXUHPHQW HUURU LVVXH� 8VLQJ GDWD RQ PXOWLSOH

RXWFRPHV� KH DVVXPHV WKDW PHDVXUHPHQW HUURU LQ LQFRPH LV DGGLWLYH �DQG XQFRUUHODWHG ZLWK DQ\

REVHUYDEOHV�� 7KH HTXDOLW\ RI WUXH LQFRPH HIIHFWV IRU PDOH DQG IHPDOH QRQODERU LQFRPH RQ DQ\

RQH RXWFRPH WUDQVODWHV LQWR WKH HTXDOLW\ RI WKH UDWLRV RI REVHUYHG PDOH DQG IHPDOH LQFRPH HIIHFWV

DFURVV DQ\ SDLU RI RXWFRPHV �D UHVXOW WKDW LV VLPLODU WR WKH &KLDSSRUL REVHUYDWLRQ UHJDUGLQJ 3DUHWR

HIILFLHQF\�� 7KLV HTXDOLW\ FDQQRW EH UHMHFWHG E\ WKH GDWD DQG VR WKH MRLQW K\SRWKHVLV RI

PHDVXUHPHQW HUURU LQ LQFRPH DQG LQFRPH SRROLQJ FDQQRW EH UHMHFWHG�

7DNLQJ D GLIIHUHQW VWUDWHJ\� 7KRPDV ������ KDV VKRZQ WKDW QRQODERU LQFRPH LQ WKH KDQGV RI

ZRPHQ KDV D ELJJHU LPSDFW RQ WKH DQWKURSRPHWULF RXWFRPHV RI KHU GDXJKWHUV UHODWLYH WR KHU VRQV�

7KLV LV QRW WUXH IRU IDWKHUV� KRZHYHU� 7KLV UHVXOW LV UREXVW WR WKH LQFOXVLRQ RI KRXVHKROG IL[HG

HIIHFWV ZKLFK DPRXQWV WR D FRPSDULVRQ RI WKH GLIIHUHQWLDO LPSDFWV RI PRWKHU
V DQG IDWKHU
V LQFRPH

RQ VRQV DQG GDXJKWHUV� ,W LV DOVR FRQVLVWHQW ZLWK WKH SDWWHUQV REVHUYHG IRU WKH LPSDFW RI SDUHQWDO

HGXFDWLRQ RQ WKH KHLJKW RI WKHLU VRQV DQG GDXJKWHUV� 7KRPDV� 6FKRHQL DQG 6WUDXVV ������ VKRZ

WKH VDPH SDWWHUQ ZLWK UHVSHFW WR FRPSOHWHG VFKRROLQJ DQG VFKRRO HQUROOPHQWV RI VRQV DQG

GDXJKWHUV� ,W LV YHU\ KDUG WR H[SODLQ WKHVH UHMHFWLRQV RI LQFRPH SRROLQJ E\ DSSHDOLQJ WR HLWKHU

PHDVXUHPHQW HUURU� HQGRJHQHLW\ RU RWKHU VRXUFHV RI XQREVHUYHG KHWHURJHQHLW\�

,W VHHPV FOHDU DW WKLV SRLQW� WKDW LW LV QHFHVVDU\ WR NQRZ FRQVLGHUDEO\ PRUH DERXW WKH SUDFWLFDO

LPSRUWDQFH RI PRGHOLQJ WKH KRXVHKROG LQ WKLV PRUH JHQHUDO IUDPHZRUN� $ EHWWHU XQGHUVWDQGLQJ

RI KRZ KRXVHKROG DOORFDWLRQV GLIIHU GHSHQGLQJ RQ ZKR FRQWUROV UHVRXUFHV LV D FULWLFDO ILUVW VWHS�

:H FDQQRW� KRZHYHU� VWRS WKHUH� LW LV DOVR QHFHVVDU\ WR H[SORUH KRZ KRXVHKROG SURGXFWLYH

GHFLVLRQV DUH PDGH DQG ZKHWKHU WKHVH DUH SRWHQWLDOO\ DIIHFWHG E\ LQWUDKRXVHKROG DOORFDWLRQV�

3URGXFWLRQ DOORFDWLRQV PD\ EH SRWHQWLDOO\ VRFLDOO\ LQHIILFLHQW EHFDXVH RI LQWUDKRXVHKROG GLVSXWHV�

���� *HQGHU� 3URGXFWLRQ 5HODWLRQV DQG +RXVHKROG $OORFDWLYH ,QHIILFLHQFLHV

0DQ\ SURGXFWLYH DFWLYLWLHV DUH GLIIHUHQWLDWHG E\ JHQGHU� PHQ DQG ZRPHQ PD\ KDYH

UHVSRQVLELOLWLHV IRU GLIIHUHQW FURSV RU GLIIHUHQW DFWLYLWLHV IRU D JLYHQ FURS �VHH� IRU H[DPSOH� 'H\

���� IRU D VXPPDU\ RI SURGXFWLRQ UHODWLRQV EHWZHHQ PHQ DQG ZRPHQ DPRQJ LUULJDWHG�ULFH

IDUPHUV LQ WKH *DPELD�� 7KH SDWWHUQV RI VXFK JHQGHU GLIIHUHQWLDWLRQ GLIIHU ZLGHO\ DFURVV DUHDV�

)RU LQVWDQFH *X\HU �����E� QRWHV GLIIHUHQFHV LQ WKH UROH RI ZRPHQ LQ FRFRD SURGXFWLRQ EHWZHHQ



�� YRQ %UDXQ DQG :HEE ������ DOVR KDYH VRPH HYLGHQFH EHDULQJ RQ WKLV TXHVWLRQ�

�� $OWKRXJK� FRQVXPSWLRQ HIILFLHQF\ PD\ VWLOO EH DWWDLQHG� VHH WKH GLVFXVVLRQ LQ 8GU\ �������

��

WKH <RUXED DQG WKH %HWL �LQ &DPHURRQ�� 6XFK VSHFLDOL]DWLRQ PD\ RU PD\ QRW LQGLFDWH

LQHIILFLHQFLHV RU QRQ�3DUHWR RSWLPDO DOORFDWLRQV� )RU H[DPSOH� WKHUH PD\ EH VRPH DFWLYLWLHV WKDW

UHTXLUH GLIIHUHQW OHYHOV RI VNLOOV� VXFK DV VWUHQJWK� $V %HFNHU ������ KDV QRWHG� LW PD\ EH WKDW LW

LV RSWLPDO IRU RQH JHQGHU WR DFTXLUH VSHFLILF KXPDQ FDSLWDO �E\ DFFXPXODWLQJ H[SHULHQFH LQ

VSHFLILF DFWLYLWLHV� LI WKHUH H[LVWV DQ LQLWLDO FRPSDUDWLYH DGYDQWDJH �RU PDUNHW GLVFULPLQDWLRQ��

'LIIHUHQW OHYHOV RI KXPDQ FDSLWDO PD\ UHVXOW LQ GLIIHUHQW OHYHOV RI UHPXQHUDWLRQ� RU DOWHUQDWLYHO\�

GLIIHUHQW OHYHOV RI UHPXQHUDWLRQ PD\ UHVXOW IURP WDVWH GLVFULPLQDWLRQ� 7KHUH DUH IHZ VWXGLHV

ZKLFK H[DPLQH WKLV LVVXH IRU WKH DJULFXOWXUDO VHFWRUV RI GHYHORSLQJ FRXQWULHV� 2QH RI WKH IHZ�

)RVWHU DQG 5RVHQ]ZHLJ ������� DUJXHV WKDW LQ %XNLGQRQ 3URYLQFH RI WKH 3KLOLSSLQHV� ZDJH

SUHPLXPV SDLG WR PHQ IRU KDUYHVWLQJ FDQ EH ODUJHO\ H[SODLQHG E\ GLIIHUHQFHV LQ SK\VLFDO

SURGXFWLYLW\� 7KLV FRPSDULVRQ FDQ EH PDGH EHFDXVH QXPHURXV PHQ DQG ZRPHQ ZRUN DW

KDUYHVWLQJ ERWK IRU SLHFH UDWH ZDJHV� ZKLFK VKRXOG UHIOHFW XQGHUO\LQJ ZRUNHU SURGXFWLYLW\� DQG

IRU GDLO\ ZDJHV� $Q\ GLIIHUHQFHV LQ GDLO\ ZDJHV DWWULEXWDEOH WR JHQGHU� QHW RI GLIIHUHQFHV LQ SLHFH

UDWH ZDJHV� FDQ EH DWWULEXWHG WR D FRPELQDWLRQ RI VWDWLVWLFDO DQG WDVWH GLVFULPLQDWLRQ� )RVWHU DQG

5RVHQ]ZHLJ ILQG WKDW WKH DPRXQW RI GLVFULPLQDWLRQ LV VPDOO DQG WKDW LW LV DOPRVW HQWLUHO\ VWDWLVWLFDO�

6WLOO WKH H[LVWHQFH RI JHQGHU�VSHFLILF WDVNV DQG FURSV LV FHUWDLQO\ FRQVLVWHQW ZLWK WKH SRVVLELOLW\ RI

LQHIILFLHQW DOORFDWLRQV ZLWKLQ WKH KRXVHKROG� ,QGHHG� VRPH RI WKH PRVW GDPDJLQJ HYLGHQFH DJDLQVW

WKH XQLILHG KRXVHKROG PRGHO FRPHV IURP VWXGLHV WKDW IRFXV RQ SURGXFWLRQ UHODWLRQV� ,I WKHUH H[LVW

VHSDUDWH ILHOGV FRQWUROOHG E\ PHQ DQG ZRPHQ� ZKLOH RWKHU ILHOGV DUH �FRPPRQ�� WKHUH ZLOO DOVR

H[LVW LVVXHV UHJDUGLQJ HIILFLHQW DOORFDWLRQV RI LQSXWV DFURVV ILHOGV� $Q HIILFLHQW DOORFDWLRQ LQ D

VLPSOH� VWDWLF PRGHO KRXVHKROG ZRXOG UHVXOW LQ HTXDOL]LQJ PDUJLQDO YDOXH SURGXFWLYLWLHV DFURVV

ILHOGV IRU HDFK LQSXW� ,I WKH LQSXW ZHUH SXUFKDVHG� PDUJLQDO YDOXH SURGXFWV ZRXOG EH HTXDWHG

ZLWK WKH LQSXW SULFH DQG LI WKHUH ZHUH D IL[HG DPRXQW RI WKH LQSXW WR EH VSUHDG DFURVV DOO ILHOG

W\SHV� WKHQ DJDLQ PDUJLQDO YDOXH SURGXFWLYLWLHV ZRXOG EH HTXDOL]HG� (TXDWLQJ PDUJLQDO

SURGXFWLYLWLHV QHHGV WR EH LQFOXVLYH RI DFFRXQWLQJ IRU LQSXW TXDOLW\� ZKLFK PD\ GLIIHU DFURVV

GLIIHUHQW W\SHV RI ILHOGV� IRU H[DPSOH� ,I WKHUH ZHUH GLIIHUHQFHV LQ VXFK IDFWRUV DV WKH ULVNLQHVV RI

FURSV JURZQ LQ GLIIHUHQW ILHOGV� WKLV FRXOG UHVXOW LQ DQ HIILFLHQW DOORFDWLRQ QRW LQYROYLQJ HTXDWLQJ

PDUJLQDO YDOXH SURGXFWV� EXW WKHQ IRU D JLYHQ FURS� SURGXFWLYLWLHV VKRXOG EH HTXDWHG �XQOHVV WKH

ULVNLQHVV RI ILHOG W\SHV GLIIHUV��

7KLV ORJLF KDV EHHQ WHVWHG LQ D IHZ VWXGLHV� PRVW QRWDEO\ LQ DQ LPSRUWDQW VWXG\ E\ -RQHV ������

����� DQG LQ D YHU\ UHFHQW VWXG\ E\ 8GU\ ��������� 7KHVH VWXGLHV DOO UHMHFW WKH HIILFLHQF\ RI

DOORFDWLRQV DFURVV PHQ
V DQG ZRPHQ
V ILHOGV DQG WKXV� LPSOLFLWO\� WKH XQLILHG KRXVHKROG PRGHO�

+RZHYHU� WKH\ DOVR DUH LQFRQVLVWHQW ZLWK SURGXFWLRQ HIILFLHQF\ DQG WKXV ZLWK WKH 3DUHWR HIILFLHQF\

DVVXPSWLRQ RI WKH FROOHFWLYH PRGHOV���



�� 'H\ ������ DQG YRQ %UDXQ DQG :HEE ������ DOVR QRWH WKDW FRPSHQVDWLRQ LV SDLG WR ZLYHV IRU ZRUN LQ FRPPRQ

ILHOGV LQ WKH *DPELD�

�� 2WKHU VWXGLHV KDYH DOVR IRXQG DYHUDJH UHWXUQV WR ODERU WR EH ORZHU LQ ZRPHQ
V ILHOGV� ERWK FRPSDULQJ DFURVV

FURSV DQG IRU WKH VDPH FURS� 6HH IRU LQVWDQFH� YRQ %UDXQ DQG :HEE �������

��

-RQHV ������ H[DPLQHV WKH ODERU DOORFDWLRQV RI 0DVVD ZRPHQ LQ QRUWK &DPHURRQ� 0HQ DQG

ZRPHQ IDUP VRUJKXP� RIWHQ LQ VHSDUDWH ILHOGV� DQG DQ LUULJDWHG ULFH SURMHFW UHQWV RXW ODQG ZKLFK

LV W\SLFDOO\ IDUPHG MRLQWO\� ZLWK WKH KXVEDQG FRQWUROOLQJ WKH SURFHHGV� -RQHV HVWDEOLVKHV WKDW WKH

KXVEDQGV LQ HIIHFW SD\ WKHLU ZLYHV IRU ZRUNLQJ LQ WKH FRPPRQ� LUULJDWHG�ULFH ILHOGV �DFWXDO FDVK

DQG LQ�NLQG SD\PHQWV DUH PDGH���� 7KH LPSOLFLW ZDJH SDLG WR ZRPHQ IRU WUDQVSODQWLQJ ULFH LV

DSSUR[LPDWHO\ WKH VDPH DV WKH FDOFXODWHG DYHUDJH UHWXUQV WR ODERU IRU JURZLQJ VRUJKXP DQG WKH

ZDJH IRU SODQWLQJ VRUJKXP �ZKLFK RFFXUV GXULQJ WKH VDPH SHULRG�� +RZHYHU� LPSOLFLW ZDJHV IRU

ZHHGLQJ DQG KDUYHVWLQJ RI ULFH VHHP WR EH DERYH DOWHUQDWLYH UHWXUQV ZRPHQ FRXOG H[SHFW GXULQJ

WKRVH UHVSHFWLYH SHULRGV� 7KXV� LW ZRXOG VHHP WKDW ZRPHQ DUH JHWWLQJ VRPH RI WKH UHQW DFFUXLQJ

WR LUULJDWHG�ULFH IDUPLQJ� DOWKRXJK DFFRUGLQJ WR -RQHV
 FDOFXODWLRQV �-RQHV� ������ RQO\ DERXW ���

���� ,I ODERU UHWXUQV DUH KLJKHU RQ LUULJDWHG�ULFH ILHOGV� ZK\ WKHQ GRQ
W ZRPHQ DOORFDWH PRUH

WLPH WKHUH"

,QGHHG� -RQHV JRHV RQ WR FRPSDUH ODERU DOORFDWLRQV RI ZRPHQ ZKR DUH ZLGRZHG RU RWKHUZLVH

LQGHSHQGHQW� WR WKRVH IRU PDUULHG ZRPHQ� %RWK VHWV RI ZRPHQ KDYH YHU\ VLPLODU QXPEHUV RI

FKLOGUHQ� EXW ZLGRZHG ZRPHQ VSHQG VLJQLILFDQWO\ PRUH WLPH RQ LUULJDWHG�ULFH ILHOGV DQG

FRUUHVSRQGLQJO\ OHVV WLPH RQ VRUJKXP �WKH\ DOVR ZRUN VRPHZKDW PRUH KRXUV RQ DOO FURSV�� -RQHV

IXUWKHU� VWUDWLILHV WKH PDUULHG ZRPHQ LQWR WKRVH ZKR ZRUN DV PXFK RQ LUULJDWHG ULFH DV ZLGRZHG

ZRPHQ DQG WKRVH ZKR ZRUN OHVV� 6KH ILQGV WKDW WKRVH ZKR ZRUN PRUH KDYH D KLJKHU LPSOLFLW

ZDJH WR GR VR� 7KLV VWLOO EHJV WKH TXHVWLRQ RI ZK\ WKH ZRPHQ ZKR ZRUN OHVV RQ ULFH DUH QRW

RIIHUHG D KLJKHU ZDJH WR GR VR�

-RQHV
 VWXG\ LV SLRQHHULQJ� EXW LW VWLOO OHDYHV PDQ\ TXHVWLRQV XQDQVZHUHG� 7KH FRPSDULVRQ RI

UHWXUQV ZDV IRU DYHUDJH� QRW PDUJLQDO UHWXUQV��� ,I UHWXUQV WR VFDOH DUH FRQVWDQW� XVLQJ DYHUDJH

UHWXUQV DV WKH EDVLV RI FRPSDULVRQ ZLOO QRW PDWWHU� EXW LI QRW� LW PLJKW� $OVR� EHFDXVH RI KHU XVH

RI D YHU\ VPDOO VDPSOH ��� ZRPHQ� LQWHUYLHZHG LQWHQVLYHO\�� -RQHV LV QRW DEOH WR FRQWURO IRU DOO

WKH UHOHYDQW FKDUDFWHULVWLFV ZKHQ VKH PDNHV KHU FRPSDULVRQV� ,W PD\ EH� IRU H[DPSOH� WKDW WKH

ZRPHQ ZKR ZRUN PRUH LQ ULFH ILHOGV KDYH D EHWWHU QXWULWLRQDO VWDWXV WKDQ WKRVH ZKR ZRUN PRUH LQ

VRUJKXP ILHOGV� WKXV H[SODLQLQJ WKH KLJKHU FDOFXODWHG ODERU UHWXUQV� 2QH ZRXOG UHDOO\ OLNH WR EH

DEOH WR H[DPLQH GLIIHUHQFHV LQ UHWXUQV RQ VRUJKXP DQG ULFH ILHOGV IRU WKH VDPH ZRPHQ�

8GU\ ������ H[DPLQHV ODQG SURGXFWLYLW\� RU \LHOGV� IRU LGHQWLFDO FURSV DFURVV PHQ
V DQG ZRPHQ
V

ILHOGV LQ %XUNLQD )DVR� XVLQJ WKH ,&5,6$7 GDWD DQG ILQGV WKDW \LHOGV IRU ZRPHQ
V ILHOGV DUH

ORZHU �DOWKRXJK WKH PDJQLWXGHV DUH PXFK OHVV WKDQ WKH \LHOG YDULDWLRQ DFURVV KRXVHKROGV ZLWKLQ D

YLOODJH�� +H WDNHV DGYDQWDJH RI WKH IDFW WKDW KRXVHKROGV IDUP RQ PXOWLSOH SORWV LQ KLV HVWLPDWLRQ

VWUDWHJ\� XVLQJ KRXVHKROG�WLPH�FURS VSHFLILF GXPP\ YDULDEOHV �RU IL[HG HIIHFWV�� (IIHFWLYHO\� WKLV

DPRXQWV WR FRPSDULQJ \LHOGV RQ ZRPHQ
V DQG PHQ
V ILHOGV� ZLWKLQ WKH VDPH KRXVHKROG� LQ WKH



�� 1RWLFH� KRZHYHU� WKDW LW LV KDUGHU WR LQYRNH WKH DOORFDWLYH LQHIILFLHQF\ LQ WKH -RQHV FDVH� ,QHIILFLHQF\ FDQQRW

H[SODLQ� IRU H[DPSOH� ZK\ VKH ZRXOG REVHUYH DQ LQFUHDVLQJ VXSSO\ RI IHPDOH ODERU ZLWK UHVSHFW WR ZDJHV WR

KXVEDQGV
 ILHOGV�

�� $OORFDWLYH LQHIILFLHQFLHV ZLOO DOVR FDXVH SUREOHPV IRU WKH FROOHFWLYH PRGHO LI WKH\ RFFXU RQ WKH FRQVXPSWLRQ

VLGH�

��

VDPH FURSSLQJ \HDU DQG IRU WKH VDPH FURS� 2I FRXUVH GLIIHUHQFHV FRQVLVWHQW ZLWK HIILFLHQW

DOORFDWLRQV FRXOG VWLOO H[LVW LI ODQG TXDOLWLHV ZHUH GLIIHUHQW RU LI WKHUH H[LVWHG QRQ�FRQVWDQW UHWXUQV

WR VFDOH� 8GU\ DOVR FRQWUROV IRU D GHWDLOHG VHW RI WRSRVHTXHQFH DQG VRLO W\SHV� ZKHWKHU WKH SORW LV

LQ WKH FRPSRXQG RU YLOODJH DQG WKH SORW VL]H �XVLQJ D GHWDLOHG VHW RI GXPP\ YDULDEOHV�� EXW VWLOO

ILQGV ORZHU \LHOGV RQ ZRPHQ
V ILHOGV� :KHQ KH H[DPLQHV LQSXW LQWHQVLW\ KH ILQGV WKDW ZKLOH PRUH

IHPDOH ODERU SHU KHFWDUH LV XVHG RQ ZRPHQ
V SORWV� IDU OHVV RI PDOH� FKLOG DQG KLUHG ODERU LV XVHG

DQG FRQVLGHUDEO\ OHVV PDQXUH SHU KHFWDUH LV XVHG DV ZHOO �LQGHHG DOPRVW DOO PDQXUH LV XVHG RQ

PDOH FRQWUROOHG ILHOGV�� ,W LV DOVR SRVVLEOH WKDW LQKHUHQW SURGXFWLRQ ULVNV PD\ EH GLIIHUHQW RQ

GLIIHUHQW SORWV� HVSHFLDOO\ JLYHQ WKH FRQVLGHUDEOH PLFUR�YDULDWLRQ LQ ILHOG TXDOLW\ DQG UDLQIDOO�

8GU\ ILQGV KRZHYHU� WKDW \LHOGV RQ ZRPHQ
V SORWV DUH PRUH UHVSRQVLYH WR UDLQIDOO WKDQ WKRVH RQ

PHQ
V SORWV� KROGLQJ SORW VL]H� FURS DQG ODQG FKDUDFWHULVWLFV FRQVWDQW� 7KXV WKHUH LV QRW FOHDU

HYLGHQFH WKDW ZRPHQ
V SORWV DUH VHUYLQJ WR UHGXFH IDUPLQJ ULVN IURP UDLQIDOO� WKH PDMRU VRXUFH RI

ULVN LQ WKH VWXG\ DUHDV� 2Q WKH RWKHU KDQG� WKH PDJQLWXGH RI WKH LQHIILFLHQF\ WKDW 8GU\ ILQGV

ZLWKLQ KRXVHKROGV LV TXLWH VPDOO UHODWLYH WR WKH GLIIHUHQFHV LQ HIILFLHQF\ KH DOVR ILQGV DFURVV

KRXVHKROGV�

7KXV� HYLGHQFH GRHV H[LVW WKDW DOORFDWLRQV ZLWKLQ KRXVHKROGV DUH LQHIILFLHQW� SDUWLFXODUO\ RQ WKH

SURGXFWLRQ VLGH� DOWKRXJK WKH PDJQLWXGHV PD\ QRW EH ODUJH UHODWLYH WR LQHIILFLHQFLHV DFURVV

KRXVHKROGV� ,Q DQ\ HYHQW� WKH TXHVWLRQ DULVHV DV WR ZK\" :RPHQ DQG PHQ PD\ FDUH PRUH DERXW

RXWSXW RQ WKHLU RZQ SORWV WKDQ RQ WKHLU VSRXVH
V SORWV �RU� SRVVLEO\� FRPPRQ SORWV� DQG ZHOO�

GHYHORSHG IDFWRU PDUNHWV GR QRW H[LVW ZKLFK FRXOG HTXDOL]H PDUJLQDO YDOXH SURGXFWLYLW\� :KLFK

HFRQRPLF PRGHO LV DSSURSULDWH IRU WKHVH FRQGLWLRQV LV QRW DW DOO FOHDU� 8GU\ GHYHORSV D

FRRSHUDWLYH EDUJDLQLQJ PRGHO LQ ZKLFK WKH WKUHDW SRLQW FRUUHVSRQGV WR D QRQ�FRRSHUDWLYH VROXWLRQ

LQ ZKLFK FRQVXPSWLRQ LV HTXDO WR LQFRPH SURGXFHG RQ RQH
V RZQ ILHOGV� 7KLV SURYLGHV DQ

LQFHQWLYH WR FDUH DERXW SURGXFWLRQ RQ RQH
V RZQ ILHOGV PRUH WKDQ RQ D VSRXVH
V ILHOGV� OHDGLQJ WR

D JUHDWHU LQWHQVLW\ RI RZQ ODERU XVH RQ RQH
V RZQ ILHOGV� :KLOH WKLV YHU\ VSHFLILF PRGHO LV

FRQVLVWHQW ZLWK 8GU\
V HPSLULFDO ILQGLQJV� LW LV EXW RQH DOWHUQDWLYH� $QRWKHU LV D PRUH LQQRFXRXV

VWRU\ RI DOORFDWLYH LQHIILFLHQF\� WKDW PRUH HGXFDWLRQ� H[SHULHQFH RU H[WHQVLRQ VHUYLFHV FRXOG

SHUKDSV DWWHQXDWH��� ,I WKLV LV WUXH� WKHQ LW LV QRW QHFHVVDULO\ WKH FDVH WKDW VWUDWHJLF EHKDYLRU LV

LPSRUWDQW���

)XUWKHU FRPSOLFDWLQJ DQ\ DQDO\VLV LV WKH IDFW WKDW SURGXFWLRQ UHODWLRQV DUH QRW VWDJQDQW� ,Q WKH

DUHD WKDW -RQHV VWXGLHG� ULFH SURGXFWLYLW\ JDLQV UHVXOWLQJ IURP DQ LUULJDWLRQ SURMHFW OHG WR PHQ

WDNLQJ RYHU WKDW FURS� /LNHZLVH LQ *DPELD� 'H\ UHSRUWV WKDW WKH LUULJDWHG�ULFH VFKHPHV IRFXVHG

WKHLU HIIRUWV RQ PDOHV� HYHQ WKRXJK XSODQG DQG VZDPS ULFH ZDV WUDGLWLRQDOO\ IDUPHG E\ ZRPHQ�

,QGHHG� VWXG\LQJ WKH VDPH DUHD� YRQ %UDXQ DQG :HEE IRXQG WKDW SDWWHUQV RI ODERU XVH E\ JHQGHU

FKDQJHG GUDPDWLFDOO\� ZLWK PHQ WDNLQJ RYHU PRVW RI WKH LUULJDWHG�ULFH� DQG ZRPHQ PRYLQJ PRUH



��

LQWR JURXQGQXWV DQG FRWWRQ� WUDGLWLRQDO �PDOH� FURSV� <HW LQ WKLV FDVH� LW ZDV VWLOO WKH FDVH WKDW

ZRPHQ EHQHILWWHG LQ WHUPV RI VXFK ZHOIDUH LQGLFDWRUV DV QXWULWLRQDO VWDWXV �YRQ %UDXQ DQG :HEE��

7KDW LV QRW WR VD\ WKDW WKH\ JDLQHG DV PXFK DV WKH\ FRXOG KDYH� EXW WKH\ GLG DSSDUHQWO\ JDLQ�

+DYLQJ ORRNHG VRPH DW KRXVHKROG DOORFDWLRQV IURP DQ LQWUDKRXVHKROG SHUVSHFWLYH� LW LV XVHIXO WR

SXVK IXUWKHU� HVSHFLDOO\ WR LVVXHV RI FRPSOH[ KRXVHKROG IRUPDWLRQ VXFK DV H[LVWV LQ PDQ\

VRFLHWLHV� ,W LV WR WKHVH LVVXHV ZH QRZ WXUQ�

���� +RXVHKROG )RUPDWLRQ� 3DUWLWLRQ DQG 5LVN

'LVFXVVLRQV RI UHODWLRQVKLSV ZLWKLQ KRXVHKROGV� IDPLOLHV RU ODUJHU NLQ�JURXSV IRFXV WKH DQDO\WLFDO

VSRWOLJKW RQ WKH PHDQLQJ RI WKH �KRXVHKROG� RU �IDPLO\� DV D GHFLVLRQ�PDNLQJ XQLW� ,W LV QRW FOHDU

WKDW WKH XVXDO GHILQLWLRQ RI WKH �KRXVHKROG� LQ VXUYH\ GDWD �VXFK DV LQGLYLGXDOV VKDULQJ D FRPPRQ

FRRNLQJ SRW� LV DSSURSULDWH LQ DOO FRQWH[WV� *LYHQ WKH SUHYDOHQFH RI H[WHQGHG IDPLO\ PHPEHUV

OLYLQJ LQ WKH VDPH KRXVHKROG� RU PXOWLSOH KRXVHKROGV OLYLQJ ZLWKLQ D FRPSRXQG� WKHVH FRQFHUQV

PD\ EH HVSHFLDOO\ LPSRUWDQW LQ WKH FRQWH[W RI GHYHORSLQJ FRXQWULHV�

$V *X\HU ������ SRLQWV RXW� KRXVHKROGV ZLWKLQ D NLQ�JURXS �LQ ZHVW $IULFD� PD\ IDUP VHSDUDWHO\

EXW FRQVXPH VRPH JRRGV MRLQWO\� *UDLQ VWRUDJH PD\ EH FHQWUDOL]HG DW D FRPSRXQG OHYHO� SHUKDSV

WR JDLQ VRPH HFRQRPLHV RI VFDOH RU VDYH RQ WUDQVDFWLRQ FRVWV� HYHQ WKRXJK ILHOG SURGXFWLRQ LV DW

WKH KRXVHKROG�OHYHO� 'H\ ������ GHVFULEHV KRZ ZRPHQ LQ *DPELDQ FRPSRXQGV IRUP ZRUN

JURXSV DQG URWDWH WKHLU ODERU VXSSO\ WR HDFK RWKHU
V ILHOGV�

&OHDUO\� WKH DSSURSULDWH GHILQLWLRQ RI �KRXVHKROG� RU �IDPLO\� ZLOO GHSHQG FULWLFDOO\ RQ WKH QDWXUH

RI WKH UHVHDUFK RU SROLF\ TXHVWLRQ DW KDQG� *LYHQ D GHILQLWLRQ� LPSOHPHQWDWLRQ LQ WKH ILHOG LV QRW

OLNHO\ WR EH HDV\ � HVSHFLDOO\ ZKHQ WKHUH LV QR FOHDU FRQFHSW RI �KRXVHKROG� LQ WKH FRPPXQLW\�

)RU H[DPSOH� ,&5,6$7 KRXVHKROG GDWD IURP %XUNLQD )DVR FRQWDLQ PXOWLSOH KRXVHKROG OLVWV WDNHQ

DW URXJKO\ WKH VDPH WLPH� EXW E\ GLIIHUHQW LQYHVWLJDWRUV� /DUJH GLVFUHSDQFLHV H[LVW EHWZHHQ WKHVH

GLIIHUHQW URVWHUV� ,Q SDUW WKLV UHVXOWV IURP GLIIHUHQW VXE�KRXVHKROGV� ZKLFK PD\ RU PD\ QRW EH

IDUPLQJ RU FRQVXPLQJ VHSDUDWHO\� EHLQJ LQFOXGHG LQ GLIIHUHQW OLVWV�

,Q DGGLWLRQ WR LGHQWLI\LQJ WKH SURSHU OHYHO�V� RI DQDO\VLV DQG LQWHUDFWLRQV DPRQJ WKHP� DQDO\VHV

QHHG WR WDNH DFFRXQW RI WKH SRVVLELOLW\ WKDW WKHVH ERXQGDULHV FKDQJH DQG PD\ EH UHVSRQVLYH WR

HFRQRPLF IRUFHV� 7KLV UDLVHV D QXPEHU RI FRPSOH[ LVVXHV WKDW KDYH EHHQ OLWWOH H[SORUHG� 7KHUH

DUH PDQ\ GLPHQVLRQV DFURVV ZKLFK KRXVHKROG FRPSRVLWLRQ PD\ FKDQJH� UDQJLQJ IURP PDUULDJH

DQG GLYRUFH� WR FKLOGEHDULQJ DQG IRVWHUDJH� WR PLJUDWLRQ� SDUWLWLRQ DQG H[WHQGHG OLYLQJ

DUUDQJHPHQWV� $V EULHIO\ GLVFXVVHG DW WKH HQG RI WKH WKHRU\ UHYLHZ VHFWLRQ� WKH PDUULDJH PDUNHW

PD\ LPSRUWDQWO\ DIIHFW LQWUDKRXVHKROG GLVWULEXWLRQ DQG PD\� XQGHU VRPH FLUFXPVWDQFHV� XQGR

FKDQJHV LQGXFHG E\ SXEOLF SROLF\�

'RZU\ DQG EULGH ZHDOWK SD\PHQWV XVXDOO\ FDUU\ ZLWK WKHP DQ LPSOLFLW VHW RI REOLJDWLRQV IRU HDFK

VSRXVH WRZDUGV HDFK RWKHU DQG HDFK RWKHU
V IDPLO\� 'RZU\ SD\PHQWV PD\ EH UHODWHG WR H[FHVV



��
$ EDUL LV D FROOHFWLRQ RI XVXDOO\ UHODWHG KRXVHKROGV WKDW OLYH LQ D ODUJHU FRPSRXQG DQG W\SLFDOO\ UHPDLQ

HFRQRPLFDOO\ FRQQHFWHG�

��

IHPDOH LQIDQW PRUWDOLW\� DV K\SRWKHVL]HG E\ %DUGKDQ ������� 7KH QRQSD\PHQW RI GRZULHV KDV

EHHQ OLQNHG WR ZLIH EHDWLQJ �5DR DQG %ORFK ������ *HQGHU�UHODWHG FKDQJHV LQ WKH V\VWHP RI ODQG

ULJKWV PD\ VLPSO\ EH UHIOHFWHG LQ FKDQJHG GRZU\ RU EULGH ZHDOWK SD\PHQWV �VHH 5DR ���� IRU

HYLGHQFH WKDW GRZU\ SD\PHQWV UHVSRQG WR FKDUDFWHULVWLFV RI WKH JURRP LQ D PDQQHU FRQVLVWHQW ZLWK

D FRPSHQVDWLQJ SULFH GLIIHUHQWLDO��

$V \HW� WKHUH DUH IHZ SUHFLVH GHVFULSWLRQV RI OLQNV EHWZHHQ KRXVHKROGV� OHW DORQH DSSURSULDWH

PRGHOV IRU DQDO\]LQJ WKHP� DOWKRXJK WKH WKHRUHWLFDO DQG HPSLULFDO DQDO\VHV GLVFXVVHG LQ WKH

SUHYLRXV VXE�VHFWLRQ PD\ EH XVHIXOO\ DSSOLHG WR DGGUHVV WKHVH TXHVWLRQV� )RU H[DPSOH� WHVWV RI

WKH QDWXUH RI UHVRXUFH SRROLQJ DFURVV GLIIHUHQW KRXVHKROG RU VXE�KRXVHKROG JURXSLQJV ZLWKLQ D

IDPLO\� RU NLQ�QHWZRUN PD\ SURYLGH XVHIXO LQIRUPDWLRQ�

'UDZLQJ RQ XQXVXDO ORQJLWXGLQDO GDWD IURP %DQJODGHVK �WKH 'HPRJUDSKLF 6XUYHLOODQFH 6\VWHP LQ

0DWODE�� )RVWHU ������ PDWFKHV KRXVHKROG URVWHUV IURP WZR VXUYH\V VR WKDW KH FDQ OLQN

KRXVHKROGV WKDW ZHUH SDUWLWLRQHG LQ ���� EXW WKDW UHVLGH LQ WKH VDPH EDUL DV WKH RULJLQ KRXVHKROG

LQ ������� +H XVHV GDWD RQ FKLOG HGXFDWLRQ RXWFRPHV WR WHVW IRU LQFRPH SRROLQJ ZLWKLQ WKH

H[WHQGHG KRXVHKROGV LQ RUGHU WR GHWHUPLQH ZKHWKHU SDUWLWLRQHG KRXVHKROGV DUH GLIIHUHQW IURP

WKRVH WKDW UHPDLQ LQWDFW�

,I SDUWLWLRQHG KRXVHKROGV KDYH QR WLHV ZLWK WKHLU RULJLQ �RU OLQNHG� KRXVHKROG� WKHQ FKDUDFWHULVWLFV

RI WKH ODWWHU KRXVHKROGV VKRXOG KDYH QR LPSDFW RQ UHVRXUFH DOORFDWLRQV� 7KLV K\SRWKHVLV LV

XQDPELJXRXVO\ UHMHFWHG� LQ SDUWLFXODU� ODQG RZQHUVKLS DQG HGXFDWLRQ RI WKH KHDG LQ WKH RULJLQ

KRXVHKROG DUH SRVLWLYHO\ DVVRFLDWHG ZLWK WKH HGXFDWLRQDO DWWDLQPHQW RI FKLOGUHQ LQ WKH SDUWLWLRQHG

KRXVHKROG� +H IXUWKHU ILQGV WKDW LQFRPH SRROLQJ LV QRW SHUIHFW� VLQFH ODQG RZQHUVKLS RI WKH

VXUYH\HG KRXVHKROG KDV D VLJQLILFDQWO\ GLIIHUHQW HIIHFW IURP WKDW RI WKH RULJLQ KRXVHKROG� $

VWURQJHU IRUP RI WKH WHVW FRQWUROV IRU H[WHQGHG KRXVHKROG IL[HG HIIHFWV DQG VWLOO ILQGV D VLJQLILFDQW

HIIHFW RI ODQG RZQHUVKLS LQ WKH SDUWLWLRQHG KRXVHKROG� 7KLV LPSOLHV WKDW WKH EDUL �RU H[WHQGHG

KRXVHKROG� LV QRW WKH H[FOXVLYH XQLW� DW OHDVW ZLWK UHVSHFW WR FKLOG HGXFDWLRQ�

7KHUH DUH D KRVW RI UHDVRQV ZK\ WKHUH PD\ EH HFRQRPLF OLQNV DFURVV KRXVHKROGV� 7KHVH OLQNDJHV

PDQLIHVW WKHPVHOYHV LQ D YDULHW\ RI ZD\V� LQFOXGLQJ WUDQVIHU RI PRQH\� JRRGV DQG WLPH� )LUVW�

KRXVHKROGV PD\ EH DOWUXLVWLF� LQ ZKLFK FDVH WKH EDVLF PRGHO RI %HFNHU ������ FDQ EH H[WHQGHG WR

WKH PXOWLSOH KRXVHKROG FDVH� 6HFRQG� WUDQVIHUV PD\ EH PRWLYDWHG E\ H[FKDQJH WKURXJK DQ

LPSOLFLW FRQWUDFW RU VWUDWHJLF EHKDYLRU �%HUQKHLP� 6FKOHLIHU DQG 6XPPHUV ����� &R[ ������ $

SDUWLFXODU IRUP RI H[FKDQJH� LQVXUDQFH DJDLQVW LQFRPH VKRFNV� PD\ EH D NH\ PRWLYH IRU LQWHU�

KRXVHKROG OLQNV LQ D GHYHORSLQJ FRXQWU\ FRQWH[W �5RVHQ]ZHLJ ����D� 5RVHQ]ZHLJ DQG 6WDUN �����

$JDUZDO ����� 3ODWWHDX ����� 5RVHQ]ZHLJ ����� 7RZQVHQG ������ ,I VR� WKHQ WKLV VXJJHVWV WKDW

WKH SRRO RI SRWHQWLDO GRQRUV DQG UHFLSLHQWV PD\ EH YHU\ ODUJH�



�� $OWRQML� +D\DVKL DQG .RWOLNRII �����D�� IRU H[DPSOH� XVH HYLGHQFH UHJDUGLQJ WKH H[SHQGLWXUHV RI DGXOW

FKLOGUHQ DQG WKHLU QRQ�FRUHVLGHQW SDUHQWV LQ WKH 8QLWHG 6WDWHV�

�� 7KLV VWDWHPHQW LV WUXH IRU DQ LQGLYLGXDO
V OLIHWLPH FRQVXPSWLRQ SDWK� ,W LV QRW WKH FDVH WKDW LQ D FURVV�VHFWLRQ�

DOWUXLVP LPSOLHV D QHJDWLYH UHODWLRQVKLS EHWZHHQ WUDQVIHUV DQG LQFRPH DV DUJXHG E\ VHYHUDO DXWKRUV �VHH� IRU

H[DPSOH� &R[ DQG -LPHQH] ����E�� ,Q IDFW� LI KLJKHU LQFRPH KRXVHKROGV DUH PRUH DOWUXLVWLF� WKHQ LQ D FURVV�

VHFWLRQ� WKHUH ZRXOG EH D SRVLWLYH DVVRFLDWLRQ EHWZHHQ LQFRPH DQG WUDQVIHUV� 6WXGLHV EDVHG RQ FURVV�VHFWLRQ GDWD

DUH� WKHUHIRUH� YHU\ GLIILFXOW WR LQWHUSUHW�

�� 6HH /XFDV DQG 6WDUN ������� .DXIPDQ DQG /LQGDXHU ������� 5DYDOOLRQ DQG 'HDUGRQ ������� &R[ DQG -LPHQH]

�����E� ����� DQG +RGGLQRWW ������ ZKR DOO XVH FURVV�VHFWLRQ GDWD� $SDUW IURP 5DYDOOLRQ DQG 'HDUGRQ �ZKR

XVH SUHGLFWHG KRXVHKROG H[SHQGLWXUH DV D PHDVXUH RI ORQJ�UXQ LQFRPH�� WKHVH VWXGLHV DOVR VXIIHU IURP SUREOHPV

DVVRFLDWHG ZLWK PHDVXULQJ LQFRPH� EHFDXVH WKH\ XVH FXUUHQW LQFRPH ZKLFK PL[HV ORQJ�UXQ LQFRPH DQG WUDQVLWRU\

LQFRPH VKRFNV�

��

6HYHUDO VWXGLHV KDYH DWWHPSWHG WR GLVHQWDQJOH DOWUXLVP IURP H[FKDQJH PRWLYHV IRU WUDQVIHUV���

)RU FRQFUHWHQHVV� ZH IRFXV RQ OLQNV EHWZHHQ SDUHQWV DQG FKLOGUHQ� ,I SDUHQWV DUH DOWUXLVWLF� WKHQ

WKRVH FKLOGUHQ ZKRVH FRQVXPSWLRQ LV ORZHU WKDQ WKH ORQJ�UXQ OHYHO VKRXOG UHFHLYH WUDQVIHUV���

([FKDQJHV� RQ WKH RWKHU KDQG� QHHG QRW EH QHJDWLYHO\ UHODWHG WR WKH FKLOG
V UHVRXUFHV �/XFDV DQG

6WDUN ����� &R[ ������

7KH WLPLQJ RI WUDQVIHUV LV DOVR RI SDUDPRXQW LPSRUWDQFH� ,I ROG DJH VXSSRUW LV WKH SULPDU\

PRWLYDWLRQ IRU WUDQVIHUV� WKHQ WUDQVIHUV ZLOO EH PDGH IURP SDUHQWV WR FKLOGUHQ ZKHQ WKH FKLOGUHQ

DUH \RXQJ� EXW IURP FKLOGUHQ WR SDUHQWV ZKHQ WKH SDUHQWV DUH ROG� )XUWKHU� WKHUH PD\ EH

LQKHULWDQFHV WKDW FKLOGUHQ UHFHLYH WR KHOS HQVXUH WKHLU JRRG EHKDYLRU GXULQJ WKH SDUHQWV
 OLYHV

�%HUQKHLP� 6FKOHLIHU DQG 6XPPHUV ����� /XFDV DQG 6WDUN ������ 8VLQJ FURVV�VHFWLRQ GDWD IURP

3HUX� &R[ DQG -LPHQH] ������ ILQG WKDW QHW WUDQVIHUV DUH JUHDWHVW DPRQJ WKRVH KRXVHKROGV ZLWK

WKH \RXQJHVW� DQG ROGHVW�DJHG KHDGV� ZKLFK LV FRQVLVWHQW ZLWK WKH H[FKDQJH LQWHUSUHWDWLRQ�

5LVN VKDULQJ KDV TXLWH GLIIHUHQW LPSOLFDWLRQV IRU WKH WLPLQJ RI WUDQVIHUV �5RVHQ]ZHLJ ����D�

����E� ������ 7KH GLUHFWLRQ RI QHW WUDQVIHUV VKRXOG GHSHQG RQ ZKLFK SDUW\ KDV IDFHG SRVLWLYH RU

QHJDWLYH VKRFNV DQG WKH GLUHFWLRQ LV XQUHODWHG WR WKH OLIH�F\FOH� 7KLV K\SRWKHVLV LV YHU\ KDUG WR

WHVW ZLWKRXW D ORQJ WLPH VHULHV RI GDWD RQ ERWK VLGHV RI WKH FRQWUDFW �DQG SRVVLEO\ RQ DOO

KRXVHKROGV LQ WKH SRRO�� IHZ� LI DQ\� GDWD VHWV RI WKLV QDWXUH H[LVW���

8VLQJ WKH %DQJODGHVKL GDWD GHVFULEHG DERYH� )RVWHU ������ ILQGV� QRW VXUSULVLQJO\� WKDW ODUJHU

KRXVHKROGV DUH PRUH OLNHO\ WR SDUWLWLRQ� +H QRWHV WKDW HYHQ LQ UXUDO %DQJODGHVK� WKH YDVW PDMRULW\

RI DQ\ LQGLYLGXDO
V OLIH LV VSHQW DV D KHDG� VSRXVH RU FKLOG RI WKH KHDG� DOWKRXJK QRW QHFHVVDULO\ LQ

D VLPSOH QXFOHDU IDPLO\� +H SRLQWV RXW WKDW KRXVHKROGV RIWHQ LQFOXGH VLEOLQJV RI WKH KHDG� RU DUH

YHUWLFDOO\ H[WHQGHG�

:KLOH WKH QDWXUH DQG WLPLQJ RI KRXVHKROG SDUWLWLRQLQJ LV OLNHO\ WR EH LPSRUWDQWO\ LQIOXHQFHG E\

VRFLDO FRQVLGHUDWLRQV� WKHUH PD\ DOVR EH HFRQRPLF UHDVRQV IRU KRXVHKROG SDUWLWLRQLQJ�

3UHVXPDEO\� ZKHQ WKH SUHVHQW GLVFRXQWHG YDOXH RI WKH H[SHFWHG EHQHILWV DVVRFLDWHG ZLWK WKH SXEOLF



�� 6KH DWWHPSWV WR FRUUHFW IRU SRWHQWLDO ELDVHV FDXVHG E\ D JUHDWHU XQGHU UHSRUWLQJ RI ELUWKV DQG GHDWKV RI JLUOV�

��

JRRGV �RU H[WHUQDOLWLHV� SURYLGHG ZLWKLQ WKH KRXVHKROG DUH RXWZHLJKHG E\ WKH SHUFHLYHG FRVWV�

KRXVHKROG PHPEHUV ZLOO VSOLW RII DQG VHW XS WKHLU RZQ KRXVHKROGV�

5RVHQ]ZHLJ DQG :ROSLQ ������ DUJXH WKDW LQ DQ DJULFXOWXUDO VHWWLQJ ZLWK KHWHURJHQHLW\ LQ ODQG

TXDOLW\ DQG ZHDWKHU� WKHUH LV D UHWXUQ WR LQYHVWPHQWV LQ ODQG�VSHFLILF KXPDQ FDSLWDO� HVSHFLDOO\ LQ

DQ HQYLURQPHQW ZLWK IHZ WHFKQRORJLFDO LQQRYDWLRQV� 7KLV VXJJHVWV WKDW DGXOW FKLOGUHQ ZLOO VHHN WR

EHQHILW IURP WKH H[SHULHQFH RI WKHLU HOGHUV E\ WLOOLQJ WKH IDPLO\ IDUP ZLWK WKHP� 7KH PRGHO DOVR

SUHGLFWV WKDW WKHUH ZLOO EH IHZ ODQG VDOHV� ODQG�RZQHUV ZLOO WHQG WR QRW PLJUDWH DQG WKHUH ZLOO EH D

WHQGHQF\ IRU IDPLOLHV IDFLQJ JUHDWHU LQFRPH ULVNV WR EH YHUWLFDOO\ H[WHQGHG� VLQFH WKH DGYDQWDJH RI

IDUP�VSHFLILF H[SHULHQFH ZLOO EH PRUH YDOXDEOH LQ WKDW HQYLURQPHQW� 8VLQJ 1&$(5 GDWD IURP

,QGLD� WKH DXWKRUV SUHVHQW HYLGHQFH WKDW LV FRQVLVWHQW ZLWK WKLV YLHZ RI WKH ZRUOG� 8VLQJ WKH

,QGLDQ ,&5,6$7 GDWD� 5RVHQ]ZHLJ �����E� VKRZV WKDW VSHFLILF IDUP H[SHULHQFH FRQWULEXWHV

VLJQLILFDQWO\ WR DJULFXOWXUDO SURILWV DQG DOVR PLWLJDWHV WKH LQIOXHQFH RI UDLQIDOO� DOWKRXJK QRW

VLJQLILFDQWO\�

+RXVHKROGV PD\ FKRRVH WR PLWLJDWH ULVN WKURXJK VSDWLDO GLYHUVLILFDWLRQ LQ OLYLQJ DUUDQJHPHQWV �VHH

5RVHQ]ZHLJ ����D IRU DQ H[FHOOHQW GLVFXVVLRQ�� 5RVHQ]ZHLJ DQG 6WDUN ������ DUJXH WKDW LQ VRXWK

,QGLD� ZKHUH ZRPHQ UDWKHU WKDQ PHQ WHQG WR PRYH WR QHZ KRXVHKROGV� IDPLOLHV ZLOO VHHN WR ORFDWH

GDXJKWHUV LQ GLIIHUHQW SODFHV LI ULVN LV D FRQFHUQ� 7KH DXWKRUV ILQG DOPRVW FRPSOHWH

GLYHUVLILFDWLRQ� ZLWK WKH H[WHQW RI GLYHUVLILFDWLRQ EHLQJ WKH JUHDWHVW IRU WKH OHDVW ZHDOWK\� ZKR�

SUHVXPDEO\� IDFH WKH JUHDWHVW ULVNV GXH WR ZHDWKHU VKRFNV� )XUWKHUPRUH� GDXJKWHUV WHQG WR PDUU\

NLQ� ZKR� LW LV DUJXHG� DUH PRUH OLNHO\ WR KDYH FRQFHUQ DERXW WKH RULJLQ IDPLO\ DIWHU WKHLU

PDUULDJH� 5RVHQ]ZHLJ �����E� UHSRUWV WKDW� FRQGLWLRQDO RQ ZHDOWK� WKH YDULDELOLW\ RI DJULFXOWXUDO

SURILWV SRVLWLYHO\ DIIHFWV WKH QXPEHU RI FR�UHVLGHQW GDXJKWHUV�LQ�ODZ� ZKLFK KH LQWHUSUHWV DV D

PHDVXUH RI LQWHUJHQHUDWLRQDO DQG VSDWLDO H[WHQVLRQ� ,Q 5RVHQ]ZHLJ ������� WKLV OLQH RI LQTXLU\ LV

H[WHQGHG� VR DV WR FRPSDUH WKH XVH RI WUDQVIHUV DV D FRQVXPSWLRQ�VPRRWKLQJ PHWKRG LQ WKRVH

DUHDV ZKLFK GLIIHUHQWLDOO\ EHQHILW IURP JUHHQ UHYROXWLRQ WHFKQRORJLHV DQG WKRVH DUHDV UHFHLYLQJ

OLWWOH EHQHILW� ,W LV IRXQG WKDW WUDQVIHUV DUH OHVV FRPPRQ LQ WKH JUHHQ UHYROXWLRQ DUHDV� &RQVLVWHQW

ZLWK WKLV ILQGLQJ� KRXVHKROGV LQ WKRVH DUHDV KDYH IHZHU PDUULHG GDXJKWHU UHVLGLQJ ZLWK WKHP DQG

\RXQJ PHQ DUH PRUH OLNHO\ WR EH UHVLGLQJ DZD\� 7KHVH SDWWHUQV FRXOG EH WKH UHVXOW RI LQFUHDVHG

GLIILFXOW\ LQ DVVHVVLQJ ULVNV XQGHU WKH QHZHU WHFKQRORJLHV� EXW ZKDWHYHU WKH UHDVRQ� WKH LQFLGHQFH

FRXOG IDOO GLIIHUHQWLDOO\ RQ ZRPHQ VLQFH PDUULDJH VHHPV WR EH DQ LPSRUWDQW SDUW RI ULVN SRROLQJ

DQG LV DSSDUHQWO\ YDOXHG OHVV� 8QIRUWXQDWHO\ LQVXIILFLHQW GDWD DUH DYDLODEOH LQ WKH 5RVHQ]ZHLJ

VWXG\ WR DGHTXDWHO\ WHVW WKLV K\SRWKHVLV�

5RVH ������ LV WKH RQH VWXG\ WR GDWH WKDW SURYLGHV VRPH GLUHFW HYLGHQFH RQ WKH GLIIHUHQWLDO JHQGHU

HIIHFWV ZLWKLQ WKH KRXVHKROG RI WKH DELOLW\ WR EHWWHU VPRRWK FRQVXPSWLRQ� 8VLQJ GDWD IURP ,QGLD�

VKH HVWLPDWHV WKH LPSDFW RI UDLQIDOO VKRFNV RQ WKH UHODWLYH PRUWDOLW\ RI JLUOV YHUVXV ER\V DQG ILQGV

WKDW JRRG UDLQIDOO LPSURYHV WKH RGGV RI VXUYLYDO IRU JLUOV UHODWLYH WR ER\V��� EXW PRUH VR LQ

ODQGOHVV KRXVHKROGV�



��

,Q VXP� H[DFWO\ ZKDW LV PHDQW E\ �IDPLO\� RU �KRXVHKROG� LV OLNHO\ WR GHSHQG RQ WKH QDWXUH RI

DQ\ SDUWLFXODU VWXG\ RI WKH EHKDYLRU RI LQGLYLGXDOV� 7R WKH H[WHQW WKDW KRXVHKROG FRPSRVLWLRQ DQG

ERXQGDULHV DUH HQGRJHQRXV� DQDO\VHV RI KRXVHKROG EHKDYLRU EHFRPH IDU PRUH FRPSOLFDWHG� $QG

HYHQ LI WKHVH ERXQGDULHV DUH WUHDWHG DV H[RJHQRXV� HQGRJHQRXV� LQWUDKRXVHKROG DOORFDWLRQV DUH VWLOO

GLIILFXOW WR VWXG\� 8QWLO PRUH ZRUN LV EHHQ GRQH ZLWK KRXVHKROG PRGHOV WKDW WDNH DFFRXQW RI

WKHVH FRQFHUQV � ERWK IURP D WKHRUHWLFDO DQG HPSLULFDO SRLQW RI YLHZ � ZH FDQQRW MXGJH WKH

LPSRUWDQFH RI WKHVH FRQVLGHUDWLRQV IURP D SUDFWLFDO SRLQW RI YLHZ� 7HVWV RI LQFRPH SRROLQJ DUH

VXJJHVWLYH WKDW UHVHDUFK DORQJ WKHVH OLQHV PD\ EH IUXLWIXO� EXW PXFK UHPDLQV WR EH OHDUQHG�



��

�� 32/,&< ,668(6

$V WKLV UHYLHZ KDV WULHG WR LQGLFDWH� UHVHDUFK KDV EHHQ LQFUHDVLQJ RQ WKH EURDG WRSLF RI

LQWUDKRXVHKROG DOORFDWLRQV� DOWKRXJK LW LV VWLOO TXLWH IRUPDWLYH� :KDW FDQ ZH VD\ WKDW KDV EHDULQJ

RQ SROLF\" ,W LV FHUWDLQO\ SRVVLEOH WR PDNH VRPH VWURQJ JHQHUDO VWDWHPHQWV �VHH $OGHUPDQ HW DO��

����� IRU RQH VXFK H[DPSOH�� \HW ZH ZRXOG DUJXH WKDW LW LV QRW \HW SUXGHQW WR UHOLDEO\ SURYLGH

FRXQVHO RQ PDQ\ VSHFLILF LVVXHV�

$UH WKH FRQVHTXHQFHV RI LQWUDKRXVHKROG DOORFDWLRQV LPSRUWDQW WR SROLF\ IRUPXODWLRQ DQG� LI VR� DUH

WKH\ RI ILUVW RUGHU LPSRUWDQFH" &HUWDLQO\ LQ WKH UHFHQW DFDGHPLF DQG SROLF\�RULHQWHG OLWHUDWXUH

WKHUH VHHPV WR EH DJUHHPHQW WKDW WKHUH FDQ EH VHULRXV UHSHUFXVVLRQV IURP WKH DOORFDWLRQ RI

KRXVHKROG UHVRXUFHV� VXFK DV H[FHVV IHPDOH PRUWDOLW\ RU OHVV IHPDOH VFKRROLQJ� 2QH VWXG\� WKH

+DGGDG DQG .DQEXU ������ VWXG\ GLVFXVVHG DERYH� FDOFXODWHV WKDW SRYHUW\ UDWHV DUH VLJQLILFDQWO\

XQGHUVWDWHG E\ LJQRULQJ LQWUDKRXVHKROG GLVWULEXWLRQ� KRZHYHU� DV QRWHG� LW LV QRW HQWLUHO\ FOHDU DV

WR KRZ ZH VKRXOG LQWHUSUHW WKHLU UHVXOWV VLQFH WKH\ DUH EDVHG RQ FDORULH LQWDNHV� ZKLFK FDQ EH

XQHTXDOO\� EXW RSWLPDOO\� GLVWULEXWHG EHFDXVH RI GLIIHUHQW HQHUJ\ H[SHQGLWXUH QHHGV� /LNHZLVH�

WKHUH PD\ EH SURGXFWLYH LQHIILFLHQFLHV ZLWKLQ WKH KRXVHKROG� DV GRFXPHQWHG E\ 8GU\� KRZHYHU�

WKHVH PD\ QRW EH ODUJH UHODWLYH WR LQWHUKRXVHKROG LQHIILFLHQFLHV� ,QGHHG� 8GU\
V UHVXOWV LQGLFDWH

MXVW WKDW IRU WKH IHZ YLOODJHV LQ %XUNLQD )DVR KH VWXGLHV�

,Q RUGHU WR MXVWLI\ WU\LQJ WR LQIOXHQFH LQWUDKRXVHKROG DOORFDWLRQV� LW VKRXOG EH WKH FDVH WKDW WKHUH

H[LVW LPSRUWDQW LQHIILFLHQFLHV RU LQHTXLWLHV DQG DGGLWLRQDOO\ LW PXVW EH VKRZQ WKDW SXEOLF SROLF\

FDQ LQIOXHQFH VXFK DOORFDWLRQV LQ GHVLUHG GLUHFWLRQV� :H FHUWDLQO\ DJUHH WKDW LQ JHQHUDO� SXEOLF

SROLF\ KDV SRWHQWLDO UDPLILFDWLRQV RQ LQWUDKRXVHKROG DOORFDWLRQV� )URP HLWKHU WKH XQLILHG RU

FROOHFWLYH PRGHOV� LW IROORZV WKDW VXFK DOORFDWLRQV DUH DIIHFWHG E\ LQFRPH DQG SULFHV� ,Q FROOHFWLYH

RU QRQ�FRRSHUDWLYH EDUJDLQLQJ PRGHOV� VXFK RXWFRPHV DUH DOVR DIIHFWHG E\ IDFWRUV WKDW FRXOG

LPSDFW WKH DOORFDWLRQ RI LQFRPH VKDUHV� 0DQ\ RI WKHVH IDFWRUV ZLOO EH LQVWLWXWLRQDO LQ QDWXUH� VXFK

DV DOORFDWLRQ RI ODQG ULJKWV� 7KH XOWLPDWH SROLF\ SUREOHP LV WKDW ZH VWLOO GR QRW NQRZ PXFK

UHJDUGLQJ ZKDW WR EDVH VXFK SROLFLHV RQ� DQG LW LV HQWLUHO\ SRVVLEOH WKDW WKH SROLFLHV FRXOG EDFNILUH�

VR FDUH LV QHHGHG LQ HYDOXDWLQJ SURSRVDOV�

.QRZLQJ WKH IDFWRUV WKDW LQ WKHRU\ FRXOG DIIHFW LQWUDKRXVHKROG GLVWULEXWLRQ GRHV QRW WDNH XV YHU\

IDU ZKHQ IRUPXODWLQJ VSHFLILF SROLFLHV� 'R WKHVH HIIHFWV UHDOO\ PDWWHU DQG� LI VR� ZKDW NLQGV RI

PDJQLWXGHV DUH EHLQJ GLVFXVVHG" $UH WKHUH OLNHO\ WR EH XQLQWHQGHG HIIHFWV WKDW FRXOG EH

FRXQWHUSURGXFWLYH" 7KHVH DUH TXHVWLRQV WR ZKLFK ZH KDYH YHU\ IHZ DQVZHUV� ,Q DGGLWLRQ� LW ZLOO

PDWWHU ZKHWKHU SROLF\ PDNHUV DUH PRUH FRQFHUQHG ZLWK SRYHUW\ DOOHYLDWLRQ RU UHGXFLQJ

LQHTXDOLW\� :H NQRZ IURP H[SHULHQFH DQG DFFXPXODWHG NQRZOHGJH WKDW SROLFLHV GHVLJQHG WR

DOOHYLDWH KRXVHKROG SRYHUW\ DUH RIWHQ GLIIHUHQW WKDQ SROLFLHV WR SURPRWH HTXDOLW\ EHWZHHQ

KRXVHKROGV� 7KHUH LV QR UHDVRQ WR WKLQN WKDW WKH VDPH LVVXHV ZLOO QRW DIIHFW SROLF\ FKRLFHV

UHJDUGLQJ LQWUDKRXVHKROG DOORFDWLRQV�

)RU H[DPSOH� WDNH WKH LVVXH RI KRXVHKROG LQFRPH JURZWK� 6KRXOG SROLF\ PDNHUV UHO\ RQ JHQHUDO

JURZWK WR DOOHYLDWH SRYHUW\� DQG SHUKDSV LQHTXDOLW\� ZLWKLQ KRXVHKROGV" $ SODXVLEOH K\SRWKHVLV



��

ZRXOG EH WKDW WKH LQHTXDOLW\ RI LQWUDKRXVHKROG DOORFDWLRQV PD\ EH UHGXFHG DV LQFRPHV ULVH� DW OHDVW

DIWHU D SRLQW �VHH .DQEXU DQG +DGGDG ���� IRU D EDUJDLQLQJ PRGHO UHVXOWLQJ LQ D .X]QHWV�W\SH

LQYHUWHG 8 FXUYH EHWZHHQ ZLWKLQ KRXVHKROG LQHTXDOLW\ DQG KRXVHKROG LQFRPH�� .LQJ DQG +LOO

������ GRFXPHQW� IRU LQVWDQFH� WKDW DJJUHJDWH IHPDOH VFKRROLQJ OHYHOV� UHODWLYH WR PDOHV� KDYH

ULVHQ IRU XSSHU PLGGOH�LQFRPH GHYHORSLQJ FRXQWULHV� EXW KDYH UHPDLQHG VWDJQDQW IRU ORZHU�

LQFRPH FRXQWULHV� 2Q WKH RWKHU KDQG DEVROXWH OHYHOV RI IHPDOH VFKRROLQJ KDYH EHHQ ULVLQJ LQ DOO

FDVHV�

$W D PRUH PLFUR OHYHO� DV LQFRPHV ULVH IURP H[WUHPHO\ SRRU OHYHOV� KRXVHKROG QXWULHQW

DYDLODELOLW\ ZLOO DOVR WHQG WR LQFUHDVH �VHH WKH UHYLHZ LQ 6WUDXVV DQG 7KRPDV ������ $V GLVFXVVHG

DERYH� RQH UHDVRQ IRU GLIIHUHQWLDO DOORFDWLRQV RI IRRG DFURVV KRXVHKROG PHPEHUV LV WR IHHG PRUH

WR RQH
V ZRUNHUV� LI GRLQJ VR HQKDQFHV WKHLU SURGXFWLYLW\ RU DELOLW\ WR ZRUN �UHFDOO WKH HYLGHQFH

IURP 3LWW� 5RVHQ]ZHLJ� DQG +DVVDQ ������ $V LQFRPHV DQG QXWULHQW DYDLODELOLW\ ULVH� WKH

SURGXFWLYLW\ UHWXUQV WR FRQVXPLQJ PRUH QXWULHQWV DUH OLNHO\ WR GLPLQLVK� UHGXFLQJ WKH HIILFLHQF\

JDLQV IURP GLIIHUHQWLDO IHHGLQJ� 7KLV LV RQH LQWHUSUHWDWLRQ RI %HKUPDQ
V �����E� UHVXOW WKDW� LQ

WKH ,QGLDQ ,&5,6$7 YLOODJHV� KRXVHKROGV VHHP WR EH PRUH LQHTXDOLW\ DYHUVH GXULQJ SHULRGV RI

SHDN IRRG DYDLODELOLW\� 5HODWHG HYLGHQFH FRPHV IURP 5RVH
V ������ ILQGLQJ RI GLIIHUHQWLDO

LPSDFWV RI UDLQIDOO VKRFNV RQ ER\�JLUO PRUWDOLW\ LQ UXUDO ,QGLD� EXW QRW DPRQJ KRXVHKROGV ZLWK

PRUH ODQG� DQG ZLWK 3DULVK DQG :LOOLV
 HYLGHQFH IURP 7DLZDQ� WKDW LW LV DPRQJ ORZHU LQFRPH

KRXVHKROGV WKDW KDYLQJ PRUH \RXQJHU VLEOLQJV RU ROGHU EURWKHUV UHGXFHV WKH OLNHOLKRRG RI FKLOGUHQ

JHWWLQJ PRUH VFKRROLQJ� +RZHYHU� WKH PLFUR�OHYHO HYLGHQFH RQ WKLV LV OLPLWHG DQG LW LV QRW

XQLIRUP� )RU LQVWDQFH� 7KRPDV
 ������ UHVXOWV RQ PRWKHU
V QRQODERU LQFRPH KDYLQJ D ODUJHU

HIIHFW RQ JLUOV
 KHDOWK DQG IDWKHU
V RQ ER\V
 KHDOWK LV DSSDUHQWO\ QRW D IXQFWLRQ RI LQFRPH OHYHO�

-XVW DV LQ WKH FDVH RI EHWZHHQ KRXVHKROG LQHTXDOLW\� UHO\LQJ H[FOXVLYHO\ RQ LQFRPH JURZWK WR

UHGXFH LQHTXDOLWLHV PD\ EH REMHFWLRQDEOH EHFDXVH RI WKH EOXQWQHVV RI WKH LQVWUXPHQW� $QRWKHU

SROLF\ OHYHU WKDW ZLOO KDYH SRWHQWLDO LQWUDKRXVHKROG HIIHFWV LV WKH SURYLVLRQ RI SXEOLF LQIUDVWUXFWXUH

DQG VHUYLFHV� SDUWLFXODUO\ WKRVH WKDW DUH WDUJHWHG WR SDUWLFXODU JURXSV VXFK DV WKH SRRU RU ZRPHQ�

)RU LQVWDQFH� 5RVH
V HYLGHQFH VXJJHVWV WKDW VRFLDO VDIHW\ QHW VFKHPHV WR SUHYHQW H[WUHPH

GHSULYDWLRQ PD\ KDYH D XVHIXO HIIHFW RQ H[WUHPH LQHTXLWLHV LQ UHVRXUFH DOORFDWLRQV� WKDW FRXOG

UHVXOW LQ GHDWK� $ GLIIHUHQW H[DPSOH WKDW LV UHFHLYLQJ DWWHQWLRQ ODWHO\ LV DJULFXOWXUDO H[WHQVLRQ

�VHH� IRU LQVWDQFH� 6DLWR DQG :HLGHPDQQ ���� DQG 6DLWR ������ 'H\ ������ SRLQWV RXW WKDW WKH

ULFH LUULJDWLRQ SURMHFW LQ *DPELD VKH VWXGLHG ZDV LQLWLDOO\ GHVLJQHG WR UDLVH IHPDOH LQFRPHV�

KRZHYHU H[WHQVLRQ HIIRUWV HQGHG XS EHLQJ DLPHG DW PHQ� GHVSLWH WKH IDFW WKDW ZRPHQ� QRW PHQ�

JUHZ ULFH� 7KHUH VXUHO\ H[LVW RWKHU� VLPLODU H[DPSOHV� 'LUHFWHG FUHGLW VFKHPHV DUH DQRWKHU

H[DPSOH� SDUWLFXODUO\ JURXS�EDVHG VFKHPHV DLPHG DW ZRPHQ
V JURXSV� )RU H[DPSOH� D QHZ

PDMRU VWXG\ RI WKH HIIHFWLYHQHVV RI WKH *UDPHHQ %DQN
V OHQGLQJ DFWLYLWLHV LQ %DQJODGHVK ZKLFK

FDUHIXOO\ FRQWUROV IRU WKH IDFW WKDW WKH WDUJHWHG JURXSV KDYH VSHFLDO FKDUDFWHULVWLFV ZKLFK PD\ EH

UHVSRQVLEOH IRU WKHLU DSSDUHQW VXFFHVVHV� VKRZV WKDW FUHGLW SURYLVLRQ FDQ LQGHHG KHOS LPSURYH

IHPDOH LQFRPHV� IHPDOH DQG FKLOG KHDOWK VWDWXV DQG FKLOG VFKRROLQJ OHYHOV �3LWW DQG .KDQGNHU

������
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0RUH LQGLUHFW� EXW QRW QHFHVVDULO\ XQLPSRUWDQW� ZLOO EH WKH HIIHFWV RI SURYLGLQJ VHUYLFHV� VXFK DV

KHDOWK FDUH FHQWHUV RU VFKRROV� ZKLFK DUH QRW QHFHVVDULO\ WDUJHWHG DW SDUWLFXODU JURXSV� *LYHQ WKH

H[WHQVLYH HYLGHQFH WKDW VKRZV WKDW IHPDOH VFKRROLQJ KDV D ODUJH HIIHFW LQ UDLVLQJ FKLOG KHDOWK�

LPSURYLQJ WKH OLNHOLKRRG RI FKLOGUHQ DGYDQFLQJ IDUWKHU LQ VFKRRO DQG GUDPDWLFDOO\ ORZHULQJ

IHUWLOLW\ OHYHOV �VHH WKH UHYLHZV LQ 6FKXOW] ���� RU 6WUDXVV DQG 7KRPDV ���� IRU H[DPSOH�� SXEOLF

SROLF\ LQWHUYHQWLRQV DLPHG DW UDLVLQJ IHPDOH VFKRRO HQUROOPHQWV �HVSHFLDOO\ DW VHFRQGDU\ RU KLJKHU

OHYHOV�� VXFK DV PDNLQJ VHFRQGDU\ VFKRROV PRUH DFFHVVLEOH DQG UDLVLQJ WKHLU TXDOLW\� PD\ EH TXLWH

XVHIXO� ,Q DGGLWLRQ� WKHUH LV� DV PHQWLRQHG DERYH� D OLPLWHG DPRXQW RI HYLGHQFH WKDW WKH GHPDQG

IRU KHDOWK FDUH �DQG VFKRROLQJ� E\ ZRPHQ �JLUOV� LV PRUH SULFH UHVSRQVLYH WKDQ E\ PHQ �ER\V�� ,I

VR� WKHQ EXLOGLQJ ORFDO IDFLOLWLHV� E\ ORZHULQJ WKH IXOO FRVW RI XVH� PD\ GLIIHUHQWLDOO\ EHQHILW

ZRPHQ DQG JLUOV� 2Q WKH RWKHU KDQG� FXUUHQW HIIRUWV DW FRVW UHFRYHU\ PD\ GLIIHUHQWLDOO\ UHGXFH

GHPDQG IURP ZRPHQ RU JLUOV� VXJJHVWLQJ D QHHG WR FRQVLGHU FRPSHQVDWRU\ VWHSV VXFK DV

UHLQYHVWLQJ UHYHQXHV LQ KLJKHU OHYHOV RI TXDOLW\� 2XU NQRZOHGJH RQ WKLV TXHVWLRQ LV VOLP� EXW

LOOXVWUDWLYH�

+RZHYHU� ZH GR QRW KDYH JRRG DQVZHUV WR VXFK TXHVWLRQV DV ZKDW WKH HIIHFWV ZRXOG EH RI

WDUJHWLQJ VDIHW\ QHW VFKHPHV� VXFK DV IRRG VXEVLGLHV RU HPSOR\PHQW SURJUDPV� PRUH WRZDUGV

ZRPHQ� $ SRVVLEOH UHDVRQ WR GR VR LV WKDW LW LV SRVVLEOH WKDW ZRPHQ DQG FKLOGUHQ EHDU WKH EUXQW

RI LQFRPH IOXFWXDWLRQV� EXW ZH GRQ
W HYHQ KDYH HQRXJK LQIRUPDWLRQ WR UHOLDEO\ HVWDEOLVK WKDW DV

IDFW� 7KH OLPLWHG HYLGHQFH UHJDUGLQJ GLIIHUHQWLDO LPSDFWV RI UHVRXUFHV JRLQJ WR PHQ YHUVXV

ZRPHQ LV RIWHQ WHFKQLFDOO\ XQUHOLDEOH DQG IRU WKH PRUH UREXVW VWXGLHV� WKH DQVZHUV GR QRW VHHP WR

EH YHU\ XQLIRUP� )RU LQVWDQFH� LW GRHV QRW DOZD\V VHHP WR EH WKH FDVH WKDW PRQH\ WDUJHWHG DW

ZRPHQ UHVXOWV LQ EHWWHU FKLOG KHDOWK RU PRUH FKLOG VFKRROLQJ� $V 7KRPDV GHPRQVWUDWHV LQ VRPH

RI KLV ZRUN� LW PD\ EH WKDW JLUOV EHQHILW GLVSURSRUWLRQDWHO\ IURP UHVRXUFHV WDUJHWHG DW ZRPHQ DQG

ER\V IURP UHVRXUFHV WDUJHWHG DW PHQ� (YHQ WKLV HYLGHQFH LV IDLUO\ VOLP DQG QRW RYHUZKHOPLQJ LQ

PDJQLWXGH DQG VWDWLVWLFDO VLJQLILFDQFH� LQ FRQWUDVW WR WKH HVWLPDWHG LPSDFWV RI PDWHUQDO VFKRROLQJ

RQ FKLOG PRUWDOLW\�

2QH SRWHQWLDO UHDVRQ IRU D VHHPLQJ DEVHQFH RI VWURQJ� XQLIRUP UHVXOWV LV WKDW WDUJHWLQJ FDQ HDVLO\

EH XQGRQH E\ KRXVHKROG DOORFDWLRQV� VXFK DV E\ YDU\LQJ LPSOLFLW ZLWKLQ KRXVHKROG WUDQVIHUV

�%HFNHU DQG 7RPHV ����� %HFNHU ������ $ JRRG H[DPSOH RI WKLV LV SURYLGHG E\ WKH DEXQGDQW

HYLGHQFH WKDW VFKRRO IHHGLQJ SURJUDPV RIWHQ OHDG WR ODUJH OHDNDJHV� EHFDXVH FKLOGUHQ UHFHLYH OHVV

IRRG WKDQ EHIRUH DW KRPH� WKXV LPSOLFLWO\ SURYLGLQJ VRPH RI WKH H[WUD IRRG WR RWKHU KRXVHKROG

PHPEHUV �VHH %HDWRQ DQG *KDVVHPL ���� IRU D FODVVLF VXUYH\��

,Q DGGLWLRQ WR SROLFLHV UHODWLQJ WR LQFRPHV� SULFHV DQG FRQVXPSWLRQ VPRRWKLQJ� SROLFLHV UHODWHG WR

LQVWLWXWLRQV DQG SURSHUW\ ULJKWV EHFRPH SRWHQWLDOO\ LPSRUWDQW ZKHQ FRQVLGHULQJ LQWUDKRXVHKROG

DOORFDWLRQV� HVSHFLDOO\ RQFH ZH JR EH\RQG WKH WUDGLWLRQDO XQLILHG KRXVHKROG PRGHO� $ NH\

SRWHQWLDO H[DPSOH LV ODQG ULJKWV� 8VH ULJKWV IRU ZRPHQ LQ PDQ\ VXE�6DKDUDQ $IULFDQ HFRQRPLHV

GHULYH IURP PHQ �SDUWLFXODUO\ LQ SDWULOLQHDO VRFLHWLHV� DOWKRXJK WKHUH LV FHUWDLQO\ YDULDWLRQ�� ,Q

DUHDV LQ ZKLFK XVH ULJKWV DUH GHULYHG IURP PHQ �KXVEDQGV RU VRQV�� WKHUH DUH VXFK SRWHQWLDO LVVXHV



�� )RU LQVWDQFH� 4XLVXPELQJ �����E� UHSRUWV LQVWDQFHV LQ $IULFD LQ ZKLFK ZRPHQ DUH OHVV OLNHO\ WKDQ PHQ WR

LQYHVW LQ WUHH FURSV VXFK DV FRFRD DQG FRIIHH�

��

DV ZKHWKHU ZRPHQ KDYH VXIILFLHQW LQFHQWLYHV WR PDNH ODQG�UHODWHG ORQJ�UXQ LQYHVWPHQWV��� RU

ZKHWKHU D ODFN RI FOHDUO\ GHILQHG ODQG ULJKWV SURYLGH D SUR�IHUWLOLW\ LQFHQWLYH� DV DUJXHG E\ -DFN

DQG 3DW &DOGZHOO ������� :KLOH WKHUH KDV EHHQ UHFHQW SURJUHVV LQ XQGHUVWDQGLQJ WKH QDWXUH RI

ODQG ULJKWV LQ $IULFD DQG WKHLU HIIHFWV �RU ODFN RI WKHP� RQ DJULFXOWXUDO LQYHVWPHQW DQG

SURGXFWLYLW\ �VHH� IRU H[DPSOH� 0LJRW�$GKROOD HW DO� ���� DQG 3ODWWHDX ������ WKHVH VWXGLHV KDYH

QRW SDLG DWWHQWLRQ WR WKH LVVXH RI GLIIHUHQWLDO HIIHFWV RQ PHQ DQG ZRPHQ �IRU D FRXQWHU�H[DPSOH

WKDW GLVFXVVHV JHQGHU DQG ODQG UHODWLRQV LQ VRXWK $VLD� VHH $JDUZDO ������

+RZHYHU� LQ DOO RI WKH SROLF\ GLVFXVVLRQV� QRW RQO\ DUH WKH VKRUW�UXQ HIIHFWV RI SDUWLFXODU SROLFLHV

XQNQRZQ LQ JHQHUDO� EXW VR WRR LV WKH TXHVWLRQ RI ZKHWKHU LQ WKH ORQJ�UXQ� HIIHFWV ZLOO EH XQGRQH

E\ FKDQJHV LQ KRXVHKROG DOORFDWLRQ UXOHV� VXFK DV LQGXFHG E\ WKH PDUULDJH PDUNHW �DV GLVFXVVHG LQ

/XQGEHUJ DQG 3ROODN ������ 7KLV 5LFDUGLDQ HTXLYDOHQFH TXHVWLRQ LV SRWHQWLDOO\ NH\�
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,VVXHV RI LQWUDKRXVHKROG GLVWULEXWLRQ KDYH EHHQ LQFUHDVLQJO\ DQDO\]HG E\ HFRQRPLVWV RYHU WKH SDVW

�� \HDUV� 6XFK GLVWULEXWLRQDO TXHVWLRQV DUH SRWHQWLDOO\ LPSRUWDQW ERWK LQ JHQHUDO DQG ZLWK UHVSHFW

WR IRRG VHFXULW\� 7KH ZRUNKRUVH KRXVHKROG SURGXFWLRQ PRGHO RI %HFNHU KDV EHHQ H[WHQGHG WR

HQFRPSDVV LQWUDKRXVHKROG GLVWULEXWLRQ DQG HPSLULFDO VWXGLHV XVLQJ WKLV IUDPHZRUN KDYH VKHG

FRQVLGHUDEOH OLJKW RQ LQWUDKRXVHKROG DOORFDWLRQV� +RZHYHU� HYLGHQFH KDV EHJXQ WR HPHUJH WKDW

VXJJHVWV WKDW PRGHOLQJ KRXVHKROGV DV WKRXJK WKH\ DUH LQGLYLGXDOV FDQ EH DW YDULDQFH ZLWK WKH

KRXVHKROG
V WUXH EHKDYLRU� ,Q VRPH FDVHV WKHVH QHZHU PRGHOV PDNH GLIIHUHQW� RU DW OHDVW

DGGLWLRQDO� SUHGLFWLRQV� ,Q VRPH FDVHV� KRZHYHU� WKH\ GR QRW LPSO\ YHU\ GLIIHUHQW HPSLULFDO

VWUDWHJLHV JLYHQ WKH GDWD WKDW XVXDOO\ H[LVWV� DOWKRXJK WKH\ RIWHQ LPSO\ DGGLWLRQDO GDWD WKDW FDQ EH

IUXLWIXOO\ FROOHFWHG� 0RUH FRPSOLFDWHG PRGHOV KDYH EHJXQ WR EH SURSRVHG DQG DUH VWLOO LQ WKHLU

IRUPDWLYH VWDJHV� PXFK UHPDLQV WR EH GRQH� WKRXJK� ERWK LQ H[WHQGLQJ WKH WKHRULHV DQG LQ WHVWLQJ

WKHP HPSLULFDOO\�

)RU SROLF\ FRQVLGHUDWLRQV� KRZHYHU� WKHUH LV VWLOO VR PXFK WKDW ZH GR QRW NQRZ WKDW LW LV GLIILFXOW

LQ PRVW LQVWDQFHV WR PDNH FOHDU UHFRPPHQGDWLRQV� 5HVXOWV WR GDWH KDYH QRW EHHQ YHU\ XQLIRUP

UHJDUGLQJ HYHQ WKH HIIHFWV RI WDUJHWLQJ LQFRPH WR SDUWLFXODU KRXVHKROG PHPEHUV� )XUWKHUPRUH�

XQLQWHQGHG SROLF\ FRQVHTXHQFHV FDQ EH HDVLO\ LPDJLQHG� 3ROLF\ PDNHUV QHHG WR EH DFWLYH SDUWQHUV

LQ NQRZOHGJH DFFXPXODWLRQ LQ WKLV DUHD� (YDOXDWLRQV RI H[LVWLQJ DQG SRWHQWLDOO\ QHZ SROLFLHV DUH

LQ RUGHU� EXW WKH\ QHHG WR EH JLYHQ SXEOLF VXSSRUW WR EH GRQH HIIHFWLYHO\� :KHUH IHDVLEOH�

H[SHULPHQWDO PHWKRGV KDYH PXFK SURPLVH� 7KLV PD\ LQFOXGH� IRU H[DPSOH� UDQGRPL]LQJ UHFHLSW

RI IRRG VXEVLGLHV EHWZHHQ WKH KHDG PDOH DQG KHDG IHPDOH� ,W LV RQO\ WKURXJK VXFK H[SHULHQFHV

WKDW NQRZOHGJH ZLOO DFFXPXODWH WR WKH SRLQW ZKHUH LW FDQ EH XVHIXO IRU SROLF\ GHYHORSPHQW�
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$JDUZDO� %� �(G�� ����� 6WUXFWXUHV RI 3DWULDUFK\� 6WDWH� WKH &RPPXQLW\ DQG +RXVHKROG LQ

0RGHUQLVLQJ $VLD� /RQGRQ� =HG %RRNV�

$JDUZDO� %� ����� 6RFLDO 6HFXULW\ DQG WKH )DPLO\� &RSLQJ :LWK 6HDVRQDOLW\ DQG &DODPLW\ LQ

5XUDO ,QGLD LQ 6RFLDO 6HFXULW\ LQ 'HYHORSLQJ &RXQWULHV� HG� (� $KPHG� -� 'UH]H� -� +LOOV�

DQG $� 6HQ� 2[IRUG� &ODUHQGRQ 3UHVV�

$JDUZDO� %� ����� *HQGHU DQG &RPPDQG 2YHU 3URSHUW\� $ &ULWLFDO *DS LQ (FRQRPLF

$QDO\VLV DQG 3ROLF\ LQ 6RXWK $VLD� :RUOG 'HYHORSPHQW ������ ����������

$KPDG� $� DQG 0RUGXFK� -� ����� ,GHQWLI\LQJ 6H[ %LDV LQ WKH $OORFDWLRQ RI +RXVHKROG

5HVRXUFHV� (YLGHQFH IURP /LQNHG +RXVHKROG 6XUYH\V IURP %DQJODGHVK� +DUYDUG ,QVWLWXWH

RI (FRQRPLF 5HVHDUFK 'LVFXVVLRQ 3DSHU 1R� ����� &DPEULGJH� +DUYDUG 8QLYHUVLW\�

$OGHUPDQ� +� DQG *HUWOHU� 3� ����� 7KH 6XEVWLWXWDELOLW\ RI 3XEOLF DQG 3ULYDWH +HDOWK &DUH IRU

WKH 7UHDWPHQW RI &KLOGUHQ LQ 3DNLVWDQ� /LYLQJ 6WDQGDUGV 0HDVXUHPHQW 6WXG\ 1R� ���

:RUOG %DQN�

$OGHUPDQ� +�� &KLDSSRUL� 3� $�� +DGGDG� /�� +RGGLQRWW� -�� DQG .DQEXU� 5� ����� 8QLWDU\

9HUVXV &ROOHFWLYH 0RGHOV RI WKH +RXVHKROG� ,V 7LPH WR 6KLIW WKH %XUGHQ RI 3URRI" :RUOG

%DQN 5HVHDUFK 2EVHUYHU ����� �����

$OWRQML� -�� +D\DVKL� )�� DQG .RWOLNRII� /� ����D� ,V WKH ([WHQGHG )DPLO\ $OWUXLVWLFDOO\ /LQNHG"

'LUHFW 7HVWV 8VLQJ 0LFUR 'DWD� $PHULFDQ (FRQRPLF 5HYLHZ ����� ����������

$SSV� 3� DQG 5HHV� 5� ����� /DERXU 6XSSO\� +RXVHKROG 3URGXFWLRQ DQG ,QWUD�)DPLO\ :HOIDUH

'LVWULEXWLRQ� -RXUQDO RI 3XEOLF (FRQRPLFV ����� ��������

%DEX� 6� &�� 7KLUXPDUDQ� 6�� DQG 0RKDQDP� 7� &� ����� $JULFXOWXUDO 3URGXFWLYLW\�

6HDVRQDOLW\ DQG *HQGHU %LDV LQ 5XUDO 1XWULWLRQ� (PSLULFDO (YLGHQFH IURP 6RXWK ,QGLD�

6RFLDO 6FLHQFH 	 0HGLFLQH ������ ����������

%DHU� 5� DQG 0DGULJDO� /� ����� ,QWUDKRXVHKROG $OORFDWLRQ RI 5HVRXUFHV LQ /DUJHU DQG 6PDOOHU

0H[LFDQ +RXVHKROGV� 6RFLDO 6FLHQFH DQG 0HGLFLQH ����� ��������

%DUGKDQ� 3� .� ����� 6H[ 'LVSDULW\ LQ &KLOG 6XUYLYDO LQ 5XUDO ,QGLD� ,Q 5XUDO 3RYHUW\ LQ 6RXWK

$VLD� HGV�� 7�1� 6ULQLYDVDQ DQG 3� .� %DUGKDQ� 1HZ <RUN� &ROXPELD 8QLYHUVLW\ 3UHVV�

%HDWRQ� *� DQG *KDVVHPL� +� ����� 6XSSOHPHQWDU\ )HHGLQJ 3URJUDPV IRU <RXQJ &KLOGUHQ LQ

'HYHORSLQJ &RXQWULHV� $PHULFDQ -RXUQDO RI &OLQLFDO 1XWULWLRQ ��� ��������
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%HFNHU� *� ����� $ 7KHRU\ RI WKH $OORFDWLRQ RI 7LPH� (FRQRPLF -RXUQDO ��� ��������

%HFNHU� *� ����� $ 7KHRU\ RI 6RFLDO ,QWHUDFWLRQV� -RXUQDO RI 3ROLWLFDO (FRQRP\ ����� �����

�����

%HFNHU� *� ����� $ 7UHDWLVH RQ WKH )DPLO\� &DPEULGJH� +DUYDUG 8QLYHUVLW\ 3UHVV�

%HFNHU� *� DQG 7RPHV� 1� ����� $Q (TXLOLEULXP 7KHRU\ RI WKH 'LVWULEXWLRQ RI ,QFRPH DQG

,QWHUJHQHUDWLRQDO 0RELOLW\� -RXUQDO RI 3ROLWLFDO (FRQRP\ ����� ����������

%HKUPDQ� -� 5� ����D� ,QWUDKRXVHKROG $OORFDWLRQ RI 1XWULHQWV LQ 5XUDO ,QGLD� $UH ER\V

IDYRUHG" 'R 3DUHQWV ([KLELW ,QHTXDOLW\ $YHUVLRQ" 2[IRUG (FRQRPLF 3DSHUV ����� ������

%HKUPDQ� -� 5� ����E� 1XWULWLRQ� +HDOWK� %LUWK 2UGHU DQG 6HDVRQDOLW\� ,QWUDKRXVHKROG

$OORFDWLRQ LQ 5XUDO ,QGLD� -RXUQDO RI 'HYHORSPHQW (FRQRPLFV ����� ������

%HKUPDQ� -� 5� ����� 7KH $FWLRQ RI +XPDQ 5HVRXUFHV DQG 3RYHUW\ RQ 2QH $QRWKHU� :KDW :H

+DYH <HW WR /HDUQ� /LYLQJ 6WDQGDUGV 0HDVXUHPHQW 6WXG\ :RUNLQJ 3DSHU 1R� ��� :RUOG

%DQN�

%HKUPDQ� -� 5� ����� ,QWUDKRXVHKROG $OORFDWLRQ RI 1XWULHQWV DQG *HQGHU (IIHFWV� $ 6XUYH\ RI

6WUXFWXUDO DQG 5HGXFHG�)RUP (VWLPDWHV� ,Q 1XWULWLRQ DQG 3RYHUW\� HG� 6�5� 2VPDQL�

2[IRUG� 2[IRUG 8QLYHUVLW\ 3UHVV�

%HKUPDQ� -� 5� ����D� 7KH (FRQRPLF 5DWLRQDOH IRU ,QYHVWLQJ LQ 1XWULWLRQ LQ 'HYHORSLQJ

&RXQWULHV� :RUOG 'HYHORSPHQW ������ ����������

%HKUPDQ� -� 5� ����E� ,QWUDKRXVHKROG 'LVWULEXWLRQ DQG WKH )DPLO\� ,Q +DQGERRN RI 3RSXODWLRQ

DQG )DPLO\ (FRQRPLFV� HGV� 0�5� 5RVHQ]ZHLJ DQG 2� 6WDUN� $PVWHUGDP� 1RUWK +ROODQG�

IRUWKFRPLQJ�

%HKUPDQ� -� 5� DQG 'HRODOLNDU� $� %� ����� +HDOWK DQG 1XWULWLRQ� ,Q +DQGERRN RI

'HYHORSPHQW (FRQRPLFV 9ROXPH �� HGV� +� &KHQHU\ DQG 7� 1� 6ULQLYDVDQ� $PVWHUGDP�

1RUWK +ROODQG 3UHVV�

%HKUPDQ� -� 5� DQG 'HRODOLNDU� $� %� ����� $JULFXOWXUDO :DJHV LQ ,QGLD� 7KH 5ROH RI +HDOWK�

1XWULWLRQ DQG 6HDVRQDOLW\� ,Q 6HDVRQDO 9DULDELOLW\ LQ 7KLUG :RUOG $JULFXOWXUH� HG� '� 6DKQ�

�������� %DOWLPRUH� -RKQV +RSNLQV 8QLYHUVLW\ 3UHVV�

%HKUPDQ� -� 5� DQG 'HRODOLNDU� $� %� ����� 7KH ,QWUDKRXVHKROG 'HPDQG IRU 1XWULHQWV LQ 5XUDO

6RXWK ,QGLD� ,QGLYLGXDO (VWLPDWHV� )L[HG (IIHFWV DQG 3HUPDQHQW ,QFRPH� -RXUQDO RI

+XPDQ 5HVRXUFHV ����� ��������
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%HKUPDQ� -� 5�� 3ROODN� 5� DQG 7DXEPDQ� 3� ����� 3DUHQWDO 3UHIHUHQFHV DQG 3URYLVLRQ IRU

3URJHQ\� -RXUQDO RI 3ROLWLFDO (FRQRP\ ����� ������

%HUQKHLP� '�� 6KOHLIHU� $� DQG 6XPPHUV� /� ����� 7KH 6WUDWHJLF %HTXHVW 0RWLYH� -RXUQDO RI

3ROLWLFDO (FRQRP\ ����� ����������

%HUU\� 6� ����� &RFRD� &XVWRP� DQG 6RFLRHFRQRPLF &KDQJH LQ 5XUDO :HVWHUQ 1LJHULD�

2[IRUG� &ODUHQGRQ 3UHVV�

%HUU\� 6� ����� +RXVHKROGV� 'HFLVLRQ�0DNLQJ� DQG 5XUDO 'HYHORSPHQW� 'R :H 1HHG WR .QRZ

0RUH" +DUYDUG ,QVWLWXWH IRU ,QWHUQDWLRQDO 'HYHORSPHQW 'LVFXVVLRQ 3DSHU ���� &DPEULGJH�

+DUYDUG 8QLYHUVLW\�

%HUU\� 6� ����� 0DFUR�3ROLF\ ,PSOLFDWLRQV RI 5HVHDUFK RQ 5XUDO +RXVHKROGV DQG )DUPLQJ

6\VWHPV� ,Q 8QGHUVWDQGLQJ $IULFD
V 5XUDO +RXVHKROGV DQG IDUPLQJ 6\VWHPV� HG� -�/�

0RRFN� %RXOGHU� :HVWYLHZ 3UHVV�

%LUGVDOO� 1� ����� $Q (FRQRPLF $SSURDFK WR %LUWK 2UGHU (IIHFWV� (FRQRPLF *URZWK &HQWHU

'LVFXVVLRQ 3DSHU 1R� ���� 1HZ +DYHQ� <DOH 8QLYHUVLW\�

%LUGVDOO� 1� ����� %LUWK 2UGHU (IIHFWV DQG 7LPH $OORFDWLRQ� ,Q 5HVHDUFK LQ 3RSXODWLRQ

(FRQRPLFV 9ROXPH �� HG� 7�3� 6FKXOW] �������� *UHHQZLFK� &7� -$, 3UHVV�

%LUGVDOO� 1� DQG 6DERW� 5� HGV� ����� 8QIDLU $GYDQWDJH� /DERU 0DUNHW 'LVFULPLQDWLRQ LQ

'HYHORSLQJ &RXQWULHV� :RUOG %DQN 5HJLRQDO DQG 6HFWRUDO 6WXGLHV�

%MRUQ� 3� DQG 9XRQJ� 4� ����� 6LPXOWDQHRXV (TXDWLRQV 0RGHOV IRU 'XPP\ (QGRJHQRXV

9DULDEOHV� $ *DPH 7KHRUHWLF )RUPXODWLRQ ZLWK DQ $SSOLFDWLRQ WR /DERU )RUFH

3DUWLFLSDWLRQ� :RUNLQJ 3DSHU� 3DVDGHQD� &$�� &DOLIRUQLD ,QVWLWXWH RI 7HFKQRORJ\�

'HSDUWPHQW RI (FRQRPLFV�

%OXPEHUJ� 5� ����� ,QFRPH 8QGHU )HPDOH 9HUVXV 0DOH &RQWURO� +\SRWKHVHV IURP D 7KHRU\

RI *HQGHU 6WUDWLILFDWLRQ DQG 'DWD IURP WKH 7KLUG :RUOG� -RXUQDO RI )DPLO\ ,VVXHV ���� ���

���

%OXPEHUJ� 5� ����� 0DNLQJ WKH &DVH IRU WKH *HQGHU 9DULDEOH� :RPHQ DQG WKH :HDOWK DQG

:HOO�%HLQJ RI 1DWLRQV� 8�6� $JHQF\ IRU ,QWHUQDWLRQDO 'HYHORSPHQW� 2IILFH RI :RPHQ DQG

'HYHORSPHQW� 7HFKQLFDO UHSRUWV LQ JHQGHU DQG GHYHORSPHQW� ��

%RXUJXLJQRQ� )�� %URZQLQJ� 0�� &KLDSSRUL� 3�$�� DQG /HFKHQH� 9� ����� ,QWUDKRXVHKROG

$OORFDWLRQ RI &RQVXPSWLRQ� 6RPH (YLGHQFH RQ )UHQFK 'DWD� $QQDOHV G
(FRQRPLH HW GH

6WDWLVWLTXH ��� �������



��

%URZQLQJ� 0� ����� &KLOGUHQ DQG +RXVHKROG %HKDYLRU� -RXUQDO RI (FRQRPLF /LWHUDWXUH �����

����������

%URZQLQJ� 0� DQG &KLDSSRUL� 3�$� ����� (IILFLHQW ,QWUDKRXVHKROG $OORFDWLRQV� $ *HQHUDO

&KDUDFWHUL]DWLRQ� +DPLOWRQ� 21� 0F0DVWHU 8QLYHUVLW\� 'HSDUWPHQW RI (FRQRPLFV�

0LPHR�

%URZQLQJ� 0� DQG 6XEUDPDQLDP� 5� ����� *HQGHU %LDV LQ ,QGLD� 3DUHQWDO 3UHIHUHQFHV�

'LIIHUHQWLDO 5HWXUQV RU 0DUULDJH &RVWV� +DPLOWRQ 21� 0F0DVWHU 8QLYHUVLW\� 'HSDUWPHQW

RI (FRQRPLFV� 0LPHR�

%URZQLQJ� 0�� %RXUJXLJQRQ� )�� &KLDSSRUL� 3�$�� DQG /HFKHQH� 9� ����� ,QFRPH DQG

2XWFRPHV� $ 6WUXFWXUDO 0RGHO RI ,QWUDKRXVHKROG $OORFDWLRQ� -RXUQDO RI 3ROLWLFDO (FRQRP\

������ ����������

&DOGZHOO� -� &� ����� 7KH (FRQRPLF 5DWLRQDOLW\ RI +LJK )HUWLOLW\� $Q ,QYHVWLJDWLRQ ,OOXVWUDWHG

:LWK 1LJHULDQ 6XUYH\ 'DWD� 3RSXODWLRQ 6WXGLHV ����� �����

&DOGZHOO� -� &� ����� (GXFDWLRQ DV D )DFWRU LQ 0RUWDOLW\ 'HFOLQH� $Q ([DPLQDWLRQ RI 1LJHULDQ

'DWD� 3RSXODWLRQ 6WXGLHV ����� ��������

&DOGZHOO� -� &� DQG &DOGZHOO� 3� ����� 7KH &XOWXUDO &RQWH[W RI +LJK )HUWLOLW\ LQ 6XE�6DKDUDQ

$IULFD� 3RSXODWLRQ DQG 'HYHORSPHQW 5HYLHZ ����� ��������

&DUOLQ� 3� ����� ,QWUD�)DPLO\ %DUJDLQLQJ DQG 7LPH $OORFDWLRQ� ,Q 5HVHDUFK LQ 3RSXODWLRQ

(FRQRPLFV 9ROXPH �� HG� 7�3� 6FKXOW]� �������� *UHHQZLFK� &7� -$, 3UHVV�

&KHQ� /�� +XT� (�� DQG '
6RX]D� 6� ����� 6H[ %LDV LQ WKH )DPLO\ $OORFDWLRQ RI )RRG DQG

+HDOWK &DUH LQ 5XUDO %DQJODGHVK� 3RSXODWLRQ DQG 'HYHORSPHQW 5HYLHZ ���� ������

&KHUQLFKRYVN\� '� DQG 0HHVRRN� 2� ����� 8UEDQ�5XUDO )RRG DQG 1XWULWLRQ &RQVXPSWLRQ

3DWWHUQV LQ ,QGRQHVLD� :RUOG %DQN 6WDII :RUNLQJ 3DSHU 1R� ���� :RUOG %DQN�

&KLDSSRUL� 3�$� ����D� 5DWLRQDO +RXVHKROG /DERU 6XSSO\� (FRQRPHWULFD ����� ������

&KLDSSRUL� 3�$� ����E� 1DVK�%DUJDLQHG +RXVHKROGV 'HFLVLRQV� $ &RPPHQW� ,QWHUQDWLRQDO

(FRQRPLF 5HYLHZ ����� ��������

&KLDSSRUL� 3�$� ����� 1DVK�%DUJDLQHG +RXVHKROG 'HFLVLRQV� $ 5HMRLQGHU� ,QWHUQDWLRQDO

(FRQRPLF 5HYLHZ ����� ��������

&KLDSSRUL� 3�$� ����� &ROOHFWLYH /DERU 6XSSO\ DQG :HOIDUH� -RXUQDO RI 3ROLWLFDO (FRQRP\

������ ��������



��

&KLDSSRUL� 3�$� ����� ,QWURGXFLQJ +RXVHKROG 3URGXFWLRQ LQ &ROOHFWLYH 0RGHOV RI /DERU

6XSSO\� '(/7$ 'RFXPHQW 1R� �����ELV� '(/7$� 3DULV�

&R[� '� ����� 0RWLYHV IRU 3ULYDWH ,QFRPH 7UDQVIHUV� -RXUQDO RI 3ROLWLFDO (FRQRP\ �����

��������

&R[� '� DQG -LPHQH]� (� ����D� 7KH 5HODWLYH (IIHFWLYHQHVV RI 3ULYDWH DQG 3XEOLF 6FKRROV�

(YLGHQFH IURP 7ZR 'HYHORSLQJ &RXQWULHV� -RXUQDO RI 'HYHORSPHQW (FRQRPLFV ��� ���

����

&R[� '� DQG -LPHQH]� (� ����E� $FKLHYLQJ 6RFLDO 2EMHFWLYHV 7KURXJK 3ULYDWH 7UDQVIHUV�

:RUOG %DQN 5HVHDUFK 2EVHUYHU ���� ��������

&R[� '� DQG -LPHQH]� (� ����� 6RFLDO 6HFXULW\ DQG 3ULYDWH 7UDQVIHUV LQ 'HYHORSLQJ &RXQWULHV�

7KH &DVH RI 3HUX� :RUOG %DQN (FRQRPLF 5HYLHZ ���� ��������

'
6RX]D� 6� DQG &KHQ� /� ����� 6H[ 'LIIHUHQWLDOV LQ 0RUWDOLW\ LQ 5XUDO %DQJODGHVK�

3RSXODWLRQ DQG 'HYHORSPHQW 5HYLHZ ���� ��������

'DV *XSWD� 0� ����� 6HOHFWLYH 'LVFULPLQDWLRQ $JDLQVW )HPDOH &KLOGUHQ LQ 5XUDO 3XQMDE� ,QGLD�

3RSXODWLRQ DQG 'HYHORSPHQW 5HYLHZ ����� �������

'HDWRQ� $� ����� /RRNLQJ IRU %R\�*LUO 'LVFULPLQDWLRQ LQ +RXVHKROG ([SHQGLWXUH 'DWD� :RUOG

%DQN (FRQRPLF 5HYLHZ ���� �����

'HDWRQ� $� ����� 7KH $QDO\VLV RI +RXVHKROG 6XUYH\V� 0LFURHFRQRPLF $QDO\VLV IRU

'HYHORSPHQW 3ROLF\� 0LPHR� :RUOG %DQN�

'HRODOLNDU� $�%� ����� *HQGHU 'LIIHUHQFHV LQ WKH 5HWXUQV WR 6FKRROLQJ DQG LQ 6FKRROLQJ

(QUROOPHQW 5DWHV LQ ,QGRQHVLD� -RXUQDO RI +XPDQ 5HVRXUFHV ����� ��������

'HRODOLNDU� $�%� DQG 5RVH� (� ����� *HQGHU� 6DYLQJV DQG 3URGXFWLRQ LQ 5XUDO ,QGLD�

8QLYHUVLW\ RI :DVKLQJWRQ� 'HSDUWPHQW RI (FRQRPLFV� 0LPHR�

GH 7UD\� '� ����� *RYHUQPHQW 3ROLF\� +RXVHKROG %HKDYLRU� DQG WKH 'LVWULEXWLRQ RI 6FKRROLQJ�

$ &DVH 6WXG\ RI 0DOD\VLD� ,Q 5HVHDUFK LQ 3RSXODWLRQ (FRQRPLFV 9ROXPH �� HG� 7�3�

6FKXOW]� *UHHQZLFK� &7� -$, 3UHVV�

'H\� -� ����� *DPELDQ :RPHQ� 8QHTXDO 3DUWQHUV LQ 5LFH 'HYHORSPHQW 3URMHFWV" -RXUQDO RI

'HYHORSPHQW 6WXGLHV ����� ��������



��

'XUDLVDP\� 3� ����� *HQGHU� ,QWUDIDPLO\ $OORFDWLRQV RI 5HVRXUFHV DQG &KLOG 6FKRROLQJ LQ

6RXWK ,QGLD� (FRQRPLF *URZWK &HQWHU 'LVFXVVLRQ 3DSHU 1R� ���� 1HZ +DYHQ� &7� <DOH

8QLYHUVLW\�

'XUDLVDP\� 3� DQG 0DODWK\� 5� ����� ,PSDFW RI 3XEOLF 3URJUDPV RQ )HUWLOLW\ DQG *HQGHU

6SHFLILF ,QYHVWPHQW LQ +XPDQ &DSLWDO RI &KLOGUHQ LQ 5XUDO ,QGLD� &URVV 6HFWLRQDO DQG

7LPH 6HULHV $QDO\VHV� ,Q 5HVHDUFK LQ 3RSXODWLRQ (FRQRPLFV 9ROXPH �� HG� 7�3 6FKXOW]�

�������� *UHHQZLFK� &7� -$, 3UHVV�

'Z\HU� '� DQG %UXFH� -� ����� $ +RPH 'LYLGHG� :RPHQ DQG ,QFRPH LQ WKH 7KLUG :RUOG�

6WDQIRUG� &DOLI� 6WDQIRUG 8QLYHUVLW\ 3UHVV�

(QJOH� 3� ����� 0DWHUQDO :RUN DQG &KLOG�&DUH 6WUDWHJLHV LQ 3HUL�8UEDQ *XDWHPDOD�

1XWULWLRQDO (IIHFW� &KLOG 'HYHORSPHQW ��� ��������

(QJOH� 3� ����� ,QIOXHQFHV RI 0RWKHUV
 DQG )DWKHUV
 ,QFRPH RQ &KLOGUHQ
V 1XWULWLRQDO 6WDWXV LQ

*XDWHPDOD� 6RFLDO 6FLHQFH DQG 0HGLFLQH ��� ����������

(QJOH� 3� DQG 1LHYHV� ,� ����� ,QWUDKRXVHKROG )RRG 'LVWULEXWLRQ $PRQJ *XDWHPDODQ )DPLOLHV

LQ D 6XSSOHPHQWDU\ )HHGLQJ 3URJUDP� %HKDYLRU 3DWWHUQV� 6RFLDO 6FLHQFH 	 0HGLFLQH

������ ����������

(YHQVRQ� 5�(�� 3RSNLQ� %� DQG .LQJ�4XL]RQ� (� ����� 1XWULWLRQ� :RUN DQG 'HPRJUDSKLF

%HKDYLRU LQ 5XUDO 3KLOLSSLQH +RXVHKROGV� $ 6\QRSVLV RI 6HYHUDO /DJXQD +RXVHKROG

6WXGLHV� ,Q 5XUDO +RXVHKROG 6WXGLHV LQ $VLD� HGV� +� %LQVZDQJHU� 5� (YHQVRQ� &�

)ORUHQFLR DQG %� :KLWH� 6LQJDSRUH� 6LQJDSRUH 8QLYHUVLW\ 3UHVV�

)ROEUH� 1� ����D� +RXVHKROG 3URGXFWLRQ LQ WKH 3KLOLSSLQHV� $ 1RQ�1HRFODVVLFDO $SSURDFK�

(FRQRPLF 'HYHORSPHQW DQG &XOWXUDO &KDQJH ����� ��������

)ROEUH� 1� ����E� 0DUNHW 2SSRUWXQLWLHV� *HQHWLF (QGRZPHQWV DQG ,QWUDIDPLO\ 5HVRXUFH

'LVWULEXWLRQ� &RPPHQW� $PHULFDQ (FRQRPLF 5HYLHZ ����� ��������

)ROEUH� 1� ����� &OHDQLQJ +RXVH� 1HZ 3HUVSHFWLYHV RQ +RXVHKROGV DQG (FRQRPLF

'HYHORSPHQW� -RXUQDO RI 'HYHORSPHQW (FRQRPLFV ����� �����

)RVWHU� $� ����� +RXVHKROG 3DUWLWLRQ LQ 5XUDO %DQJODGHVK� 3RSXODWLRQ 6WXGLHV ����� �������

)RVWHU� $� DQG 5RVHQ]ZHLJ� 0�5� ����� ,QIRUPDWLRQ )ORZV DQG 'LVFULPLQDWLRQ LQ /DERU

0DUNHWV LQ 5XUDO $UHDV LQ 'HYHORSLQJ &RXQWULHV� 3URFHHGLQJV RI WKH :RUOG %DQN $QQXDO

&RQIHUHQFH RQ 'HYHORSPHQW (FRQRPLFV ��������



��

*HUWOHU� 3� DQG $OGHUPDQ� +� ����� )DPLO\ 5HVRXUFHV DQG *HQGHU 'LIIHUHQFHV LQ +XPDQ

&DSLWDO ,QYHVWPHQWV� 7KH 'HPDQG IRU &KLOGUHQ
V 0HGLFDO &DUH LQ 3DNLVWDQ� 0LPHR�

5$1'� 6DQWD 0RQLFD� &$�

*HUWOHU� 3� DQG *OHZZH� 3� ����� 7KH :LOOLQJQHVV WR 3D\ IRU (GXFDWLRQ IRU 'DXJKWHUV LQ

&RQWUDVW WR 6RQV� (YLGHQFH IURP 5XUDO 3HUX� 7KH :RUOG %DQN (FRQRPLF 5HYLHZ ����

��������

*LWWHOVRKQ� -� ����� 2SHQLQJ WKH %R[� ,QWUDKRXVHKROG )RRG $OORFDWLRQ LQ 5XUDO 1HSDO� 6RFLDO

6FLHQFH DQG 0HGLFLQH ������ ����������

*UHHQKDOJK� 6� ����� 6H[XDO 6WUDWLILFDWLRQ LQ (DVW $VLD� 7KH 2WKHU 6LGH RI ´*URZWK ZLWK

(TXLW\µ LQ (DVW $VLD� 3RSXODWLRQ DQG 'HYHORSPHQW 5HYLHZ ����� ��������

*URQDX� 5� ����� &RQVXPSWLRQ 7HFKQRORJ\ DQG WKH ,QWUDIDPLO\ 'LVWULEXWLRQ RI 5HVRXUFHV�

$GXOW (TXLYDOHQFH 6FDOHV 5HH[DPLQHG� -RXUQDO RI 3ROLWLFDO (FRQRP\ ����� ����������

*X\HU� -� ����D� +RXVHKROG %XGJHWV DQG :RPHQ
V ,QFRPH� %RVWRQ 8QLYHUVLW\ $IULFDQ 6WXGLHV

&HQWHU 1R���� %RVWRQ� 0$� %RVWRQ 8QLYHUVLW\�

*X\HU� -� ����E� )RRG� &RFRD� DQG WKH 'LYLVLRQ RI /DERXU E\ 6H[ LQ 7ZR :HVW $IULFDQ

6RFLHWLHV� &RPSDUDWLYH 6WXGLHV LQ 6RFLHW\ DQG +LVWRU\ ��� ��������

*X\HU� -� ����� ,QWUDKRXVHKROG 3URFHVVHV DQG )DUPLQJ 6\VWHPV 5HVHDUFK� 3HUVSHFWLYHV IURP

$QWKURSRORJ\� ,Q 8QGHUVWDQGLQJ $IULFD
V 5XUDO +RXVHKROGV DQG )DUPLQJ 6\VWHPV� HG� -�

0RRFN� %RXOGHU� :HVWYLHZ 3UHVV�

*X\HU� -� ����� '\QDPLF $SSURDFKHV WR %XGJHWLQJ� ,Q $ KRPH GLYLGHG� :RPHQ DQG ,QFRPH LQ

WKH 7KLUG :RUOG� HGV� '� 'Z\HU DQG -� %UXFH� 6WDQIRUG� 6WDQIRUG 8QLYHUVLW\ 3UHVV�

*X\HU� -� DQG 3HWHUV� 3� ����� &RQFHSWXDOL]LQJ WKH +RXVHKROG� ,VVXHV RI 7KHRU\ DQG 3ROLF\ LQ

$IULFD� 'HYHORSPHQW DQG &KDQJH ������ ��������

+DGGDG� /�-� DQG .DQEXU� 5� ����� +RZ 6HULRXV LV WKH 1HJOHFW RI ,QWUDKRXVHKROG ,QHTXDOLW\"

(FRQRPLF -RXUQDO ���� ��������

+DGGDG� /� DQG .DQEXU� 5� ����� ,QWUDKRXVHKROG ,QHTXDOLW\ DQG WKH 7KHRU\ RI 7DUJHWLQJ�

(XURSHDQ (FRQRPLF 5HYLHZ ������� ��������

+DGGDG� /� DQG 5HDUGRQ� 7� ����� *HQGHU %LDV LQ WKH $OORFDWLRQ RI 5HVRXUFHV :LWKLQ

+RXVHKROGV LQ %XUNLQD )DVR� $ 'LVDJJUHJDWHG 2XWOD\ (TXLYDOHQW $SSURDFK� -RXUQDO RI

'HYHORSPHQW 6WXGLHV ����� ��������



��

+DGGDG� /�� +RGGLQRWW� -�� DQG $OGHUPDQ� +� ����� ,QWUDKRXVHKROG 5HVRXUFH $OORFDWLRQ� $Q

2YHUYLHZ� 3ROLF\ 5HVHDUFK :RUNLQJ 3DSHU ����� :DVKLQJWRQ '�&�� :RUOG %DQN�

+DUW� *� ����� +RXVHKROG 3URGXFWLRQ 5HFRQVLGHUHG� *HQGHU� /DERU &RQIOLFW� DQG

7HFKQRORJLFDO &KDQJH LQ 0DOD\VLD
V 0XGD 5HJLRQ� :RUOG 'HYHORSPHQW ����� ��������

+DUWPDQQ� +� ����� 7KH )DPLO\ DV WKH /RFXV RI *HQGHU� &ODVV DQG 3ROLWLFDO 6WUXJJOH� 7KH

([DPSOH RI +RXVHZRUN� 6LJQV �� ��������

+RGGLQRWW� -� ����� 5RWWHQ .LGV RU 0DQLSXODWLYH 3DUHQWV� $UH &KLOGUHQ 2OG $JH 6HFXULW\ LQ

:HVWHUQ .HQ\D" (FRQRPLF 'HYHORSPHQW DQG &XOWXUDO &KDQJH ����� ��������

+RUWRQ� 6� ����� %LUWK 2UGHU� DQG &KLOG 1XWULWLRQDO 6WDWXV� (YLGHQFH )URP WKH 3KLOLSSLQHV�

(FRQRPLF 'HYHORSPHQW DQG &XOWXUDO &KDQJH ����� ��������

-RKQVRQ� &� DQG 5RJHUV� %� ����� &KLOGUHQ
V 1XWULWLRQDO 6WDWXV LQ )HPDOH�+HDGHG +RXVHKROGV

LQ WKH 'RPLQLFDQ 5HSXEOLF� 6RFLDO 6FLHQFH 	 0HGLFLQH ������ ����������

-RQHV� &� ����� 7KH 0RELOL]DWLRQ RI :RPHQ
V /DERU IRU &DVK &URS 3URGXFWLRQ� $ *DPH

7KHRUHWLF $SSURDFK� $PHULFDQ -RXUQDO RI $JULFXOWXUDO (FRQRPLFV ����� ����������

-RQHV� &� ����� ,QWUDKRXVHKROG %DUJDLQLQJ LQ 5HVSRQVH WR WKH ,QWURGXFWLRQ RI 1HZ &URSV� $

&DVH 6WXG\ IURP 1RUWK &DPHURRQ� ,Q 8QGHUVWDQGLQJ $IULFD
V 5XUDO +RXVHKROGV DQG

)DUPLQJ 6\VWHPV� HG� -� 0RRFN� %RXOGHU� :HVWYLHZ 3UHVV�

.DQEXU� 5� DQG +DGGDG� /� ����� $UH %HWWHU�2II +RXVHKROGV 0RUH 8QHTXDO RU /HVV 8QHTXDO"

2[IRUG (FRQRPLF 3DSHUV ����� ��������

.DSWH\Q� $� DQG .RRUHPDQ� 3� ����� +RXVHKROG /DERU 6XSSO\� :KDW .LQG RI 'DWD &DQ 7HOO

8V +RZ 0DQ\ 'HFLVLRQ 0DNHUV 7KHUH $UH" (XURSHDQ (FRQRPLF 5HYLHZ ������� ��������

.DXIPDQ� '� DQG /LQGDXHU� '� ����� $ 0RGHO RI ,QFRPH 7UDQVIHUV IRU WKH 8UEDQ 3RRU�

-RXUQDO RI 'HYHORSPHQW (FRQRPLFV ����� ��������

.HQQHG\� (� DQG 3HWHUV� 3� ����� +RXVHKROG )RRG 6HFXULW\ DQG &KLOG 1XWULWLRQ� 7KH

,QWHUDFWLRQ DQG ,QFRPH DQG *HQGHU RI +RXVHKROG +HDG� :RUOG 'HYHORSPHQW ����� �����

�����

.LQJ� (�0� DQG +LOO� $� ����� :RPHQ
V (GXFDWLRQ LQ 'HYHORSLQJ &RXQWULHV� %DUULHUV� %HQHILWV

DQG 3ROLFLHV� %DOWLPRUH� -RKQV +RSNLQV 8QLYHUVLW\ 3UHVV�

.LQJ� (�0� DQG /LOODUG� /� ����� (GXFDWLRQ 3ROLF\ DQG 6FKRROLQJ $WWDLQPHQW LQ 0DOD\VLD DQG

WKH 3KLOLSSLQHV� (FRQRPLFV RI (GXFDWLRQ 5HYLHZ ���� ��������



��

/LOODUG� /� DQG :LOOLV� 5� ����� ,QWHUJHQHUDWLRQDO (GXFDWLRQDO 0RELOLW\� (IIHFWV RI )DPLO\ DQG

6WDWH LQ 0DOD\VLD� -RXUQDO RI +XPDQ 5HVRXUFHV ����� ����������

/XFDV� 5�(�%� DQG 6WDUN� 2� ����� 0RWLYDWLRQV WR 5HPLW� (YLGHQFH IURP %RWVZDQD� -RXUQDO

RI 3ROLWLFDO (FRQRP\ ����� ��������

/XQGEHUJ� 6� DQG 3ROODN� 5� ����� 6HSDUDWH 6SKHUHV %DUJDLQLQJ DQG WKH 0DUULDJH 0DUNHW�

-RXUQDO RI 3ROLWLFDO (FRQRP\ ������ ���������

0DQVHU� 0� DQG %URZQ� 0� ����� 0DUULDJH DQG +RXVHKROG� $ %DUJDLQLQJ $QDO\VLV�

,QWHUQDWLRQDO (FRQRPLF 5HYLHZ ����� ������

0F(OUR\� 0� ����D� 7KH (PSLULFDO &RQWHQW RI 1DVK�%DUJDLQHG +RXVHKROG %HKDYLRU� -RXUQDO

RI +XPDQ 5HVRXUFHV ����� ��������

0F(OUR\� 0� ����E� 1DVK�%DUJDLQHG +RXVHKROG 'HFLVLRQV� 5HSO\� ,QWHUQDWLRQDO (FRQRPLF

5HYLHZ ����� ��������

0F(OUR\� 0� DQG +RUQH\� 0�-� ����� 1DVK�%DUJDLQHG +RXVHKROG 'HFLVLRQV� 7RZDUG D

*HQHUDOL]DWLRQ RI WKH 7KHRU\ RI 'HPDQG� ,QWHUQDWLRQDO (FRQRPLF 5HYLHZ ����� ��������

0HQFKHU� -� ����� :RPHQ
V :RUN DQG 3RYHUW\� :RPHQ
V &RQWULEXWLRQ WR +RXVHKROG

0DLQWHQDQFH LQ 6RXWK ,QGLD� ,Q $ KRPH GLYLGHG� :RPHQ DQG ,QFRPH LQ WKH 7KLUG :RUOG�

HGV� '� 'Z\HU DQG -� %UXFH� 6WDQIRUG� 6WDQIRUG 8QLYHUVLW\ 3UHVV�

0LJRW�$GKROOD� 6�� +D]HOO� 3�� %ODUHO� %�� DQG 3ODFH� )� ����� ,QGLJHQRXV /DQG 5LJKWV 6\VWHPV

LQ 6XE�6DKDUDQ $IULFD� $ &RQVWUDLQW RQ 3URGXFWLYLW\" :RUOG %DQN (FRQRPLF 5HYLHZ ����

��������

0RUGXFK� -� ����� 5LVN� 3URGXFWLRQ DQG 6DYLQJ� 7KHRU\ DQG (YLGHQFH IURP ,QGLDQ +RXVHKROGV�

+DUYDUG 8QLYHUVLW\� 'HSDUWPHQW RI (FRQRPLFV� 0LPHR�

0RUGXFK� -� ����� &RQVXPSWLRQ 6PRRWKLQJ $FURVV 6SDFH� 7HVWV IRU 9LOODJH�/HYHO 5HVSRQVHV

WR 5LVN� +DUYDUG 8QLYHUVLW\� 'HSDUWPHQW RI (FRQRPLFV� 0LPHR�

2SSRQJ� &�� HG�� ����� 6H[ 5ROHV� 3RSXODWLRQ DQG 'HYHORSPHQW LQ :HVW $IULFD� 3RUWVPLWK�

1�+�� +HLQHPDQQ�

3DULVK� :� DQG :LOOLV� 5� ����� 'DXJKWHUV� (GXFDWLRQ DQG )DPLO\ %XGJHWV� 7DLZDQ

([SHULHQFHV� -RXUQDO RI +XPDQ 5HVRXUFHV ����� ��������



��

3LWW� 0� ����� 6SHFLILFDWLRQ DQG (VWLPDWLRQ RI WKH 'HPDQG IRU *RRGV :LWKLQ WKH +RXVHKROG�

,Q ,QWUDKRXVHKROG 5HVRXUFH $OORFDWLRQ LQ 'HYHORSLQJ &RXQWULHV� 0HWKRGV� 0RGHOV DQG

3ROLF\� HGV� /� +DGGDG� -� +RGGLQRWW DQG +� $OGHUPDQ� 0DQXVFULSW� ,QWHUQDWLRQDO )RRG

3ROLF\ 5HVHDUFK ,QVWLWXWH� :DVKLQJWRQ '�&�

3LWW� 0� DQG .KDQGNHU� 6� ����� +RXVHKROG DQG ,QWUDKRXVHKROG ,PSDFWV RI WKH *UDPHHQ %DQN

DQG 6LPLODU 7DUJHWHG 3URJUDPV LQ %DQJODGHVK� 0LPHR� :RUOG %DQN�

3LWW� 0� DQG 5RVHQ]ZHLJ� 0� 5� ����� $JULFXOWXUDO 3ULFHV� )RRG &RQVXPSWLRQ DQG WKH +HDOWK

DQG 3URGXFWLYLW\ RI ,QGRQHVLDQ )DUPHUV� ,Q $JULFXOWXUDO +RXVHKROG 0RGHOV� ([WHQVLRQV�

$SSOLFDWLRQV DQG 3ROLF\� HGV� ,� 6LQJK� /� 6TXLUH DQG -� 6WUDXVV� %DOWLPRUH� -RKQV

+RSNLQV 8QLYHUVLW\ 3UHVV�

3LWW� 0� DQG 5RVHQ]ZHLJ� 0� 5� ����� (VWLPDWLQJ WKH ,QWUDKRXVHKROG ,QFLGHQFH RI ,OOQHVV�

&KLOG +HDOWK DQG *HQGHU�,QHTXDOLW\ LQ WKH $OORFDWLRQ RI 7LPH� ,QWHUQDWLRQDO (FRQRPLF

5HYLHZ ����� ��������

3LWW� 0�� 5RVHQ]ZHLJ� 0� 5�� DQG +DVVDQ� 0G�1� ����� 3URGXFWLYLW\� +HDOWK DQG ,QHTXDOLW\ LQ

WKH ,QWUDKRXVHKROG 'LVWULEXWLRQ RI )RRG LQ /RZ�,QFRPH &RXQWULHV� $PHULFDQ (FRQRPLF

5HYLHZ ����� ����������

3ODWWHDX� -�3� ����� 7UDGLWLRQDO 6\VWHPV RI 6RFLDO 6HFXULW\ DQG +XQJHU ,QVXUDQFH� 3DVW

$FKLHYHPHQWV DQG 0RGHUQ &KDOOHQJHV� ,Q 6RFLDO 6HFXULW\ LQ 'HYHORSLQJ &RXQWULHV� HGV� (�

$KPDG� -� 'UH]H� -� +LOOV DQG $� 6HQ� 2[IRUG� 2[IRUG 8QLYHUVLW\ 3UHVV�

3ODWWHDX� -�3� ����� )RUPDOL]DWLRQ DQG 3ULYDWL]DWLRQ RI /DQG 5LJKWV LQ 6XE�6DKDUDQ $IULFD� $

&ULWLTXH RI &XUUHQW 2UWKRGR[LHV DQG 6WUXFWXUDO $GMXVWPHQW 3URJUDPPHV� 'HYHORSPHQW

(FRQRPLFV 3URJUDPPH 3DSHU 1R� ��� /RQGRQ 6FKRRO RI (FRQRPLFV� /RQGRQ�

4XLVXPELQJ� $� ����D� ,QWHUJHQHUDWLRQDO 7UDQVIHUV LQ 3KLOLSSLQH 5LFH 9LOODJHV� *HQGHU

'LIIHUHQFHV LQ 7UDGLWLRQDO ,QKHULWDQFH &XVWRPV� -RXUQDO RI 'HYHORSPHQW (FRQRPLFV �����

��������

4XLVXPELQJ� $� ����E� *HQGHU 'LIIHUHQFHV LQ $JULFXOWXUDO 3URGXFWLYLW\� $ 6XUYH\ RI

(PSLULFDO (YLGHQFH� (GXFDWLRQ DQG 6RFLDO 3ROLF\ 'LVFXVVLRQ 3DSHU 1R� ��� :RUOG %DQN�

5DR� 9� ����� 7KH 3ULFH RI D 6SRXVH� $ +HGRQLF $QDO\VLV RI 'RZU\ DQG %ULGHSULFH LQ 5XUDO

,QGLD� -RXUQDO RI 3ROLWLFDO (FRQRP\ ���� ��������

5DR� 9� DQG %ORFK� )� ����� :LIH %HDWLQJ� LWV &DXVHV DQG LWV ,PSOLFDWLRQV IRU 1XWULWLRQ

$OORFDWLRQV WR &KLOGUHQ� $Q (FRQRPLF DQG $QWKURSRORJLFDO &DVH 6WXG\ RI D 5XUDO 6RXWK

,QGLDQ &RPPXQLW\� 0LPHR� :RUOG %DQN 3ROLF\ $QDO\VLV DQG 3ROLF\ 'LYLVLRQ� :RUOG

%DQN�



��

5DR� 9� DQG *UHHQH� 0� ����� 0DULWDO ,QVWDELOLW\� ,QWHU�6SRXVH %DUJDLQLQJ DQG WKHLU

,PSOLFDWLRQV IRU )HUWLOLW\ LQ %UD]LO� $ 0XOWL�'LVFLSOLQDU\ $QDO\VLV� 3RSXODWLRQ 5HVHDUFK

&HQWHU 'LVFXVVLRQ 3DSHU 1R� 26&�35& ����� &KLFDJR� ,/� 125&�8QLYHUVLW\ RI &KLFDJR�

5DYDOOLRQ� 0� DQG 'HDUGHQ� /� ����� 6RFLDO 6HFXULW\ LQ D �0RUDO (FRQRP\�� $Q (PSLULFDO

$QDO\VLV IRU -DYD� 7KH 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV ����� ������

5RJHUV� %� DQG 6FKORVVPDQ� 1� �HGV�� ����� ,QWUDKRXVHKROG 5HVRXUFH $OORFDWLRQ� ,VVXHV DQG

0HWKRGV IRU 'HYHORSPHQW 3ROLF\ DQG 3ODQQLQJ� 8QLWHG 1DWLRQV 3UHVV�

5RVH� (� ����� &RQVXPSWLRQ 6PRRWKLQJ DQG ([FHVV )HPDOH 0RUWDOLW\ LQ 5XUDO ,QGLD� ,QVWLWXWH

IRU (FRQRPLF 5HVHDUFK 'LVFXVVLRQ 6HULHV 1R� ������ 6HDWWOH� :$� 8QLYHUVLW\ RI

:DVKLQJWRQ� 'HSDUWPHQW RI (FRQRPLFV�

5RVHQ]ZHLJ� 0� 5� ����D� 5LVN� ,PSOLFLW &RQWUDFWV DQG WKH )DPLO\ LQ 5XUDO $UHDV RI /RZ�

,QFRPH &RXQWULHV� (FRQRPLF -RXUQDO ��� ����������

5RVHQ]ZHLJ� 0� 5� ����E� 5LVN� 3ULYDWH ,QIRUPDWLRQ� DQG WKH )DPLO\� $PHULFDQ (FRQRPLF

5HYLHZ ����� ��������

5RVHQ]ZHLJ� 0� 5� ����� :RPHQ� ,QVXUDQFH &DSLWDO DQG (FRQRPLF 'HYHORSPHQW LQ 5XUDO

,QGLD� -RXUQDO RI +XPDQ 5HVRXUFHV ����� ��������

5RVHQ]ZHLJ� 0� 5� DQG %LQVZDQJHU� +� ����� :HDOWK� :HDWKHU 5LVN DQG WKH &RPSRVLWLRQ DQG

3URILWDELOLW\ RI $JULFXOWXUDO ,QYHVWPHQWV� (FRQRPLF -RXUQDO ���� ������

5RVHQ]ZHLJ� 0� 5� DQG 6FKXOW]� 7� 3� ����D� 0DUNHW 2SSRUWXQLWLHV� *HQHWLF (QGRZPHQWV DQG

,QWUDIDPLO\ 5HVRXUFH 'LVWULEXWLRQ� &KLOG 6XUYLYDO LQ 5XUDO ,QGLD� $PHULFDQ (FRQRPLF

5HYLHZ ����� ��������

5RVHQ]ZHLJ� 0� 5� DQG 6FKXOW]� 7� 3� ����� (VWLPDWLQJ D +RXVHKROG 3URGXFWLRQ )XQFWLRQ�

+HWHURJHQHLW\� WKH 'HPDQG IRU +HDOWK ,QSXWV DQG 7KHLU (IIHFWV RQ %LUWK :HLJKW� -RXUQDO

RI 3ROLWLFDO (FRQRP\ ����� ��������

5RVHQ]ZHLJ� 0� 5� DQG 6FKXOW]� 7� 3� ����� 7KH 'HPDQG )RU DQG 6XSSO\ RI %LUWKV� )HUWLOLW\

DQG LWV /LIH�&\FOH &RQVHTXHQFHV� $PHULFDQ (FRQRPLF 5HYLHZ ����� ���������

5RVHQ]ZHLJ� 0� 5� DQG 6FKXOW]� 7� 3� ����� )HUWLOLW\ DQG ,QYHVWPHQWV LQ +XPDQ &DSLWDO�

(VWLPDWHV RI WKH &RQVHTXHQFHV RI ,PSHUIHFW )HUWLOLW\ &RQWURO LQ 0DOD\VLD� -RXUQDO RI

(FRQRPHWULFV ��� ��������

5RVHQ]ZHLJ� 0� 5� DQG 6WDUN� 2� ����� &RQVXPSWLRQ 6PRRWKLQJ� 0LJUDWLRQ DQG 0DUULDJH�

(YLGHQFH )URP 5XUDO ,QGLD� -RXUQDO RI 3ROLWLFDO (FRQRP\ ����� ��������



��

5RVHQ]ZHLJ� 0� 5� DQG :ROSLQ� .� ,� ����� 7HVWLQJ WKH 4XDQWLW\�4XDOLW\ )HUWLOLW\ 0RGHO� 7KH

8VH RI 7ZLQV DV D 1DWXUDO ([SHULPHQW� (FRQRPHWULFD ����� ��������

5RVHQ]ZHLJ� 0� 5� DQG :ROSLQ� .� ,� ����� 6SHFLILF ([SHULHQFH� +RXVHKROG 6WUXFWXUH DQG

,QWHUJHQHUDWLRQDO 7UDQVIHUV� 4XDUWHUO\ -RXUQDO RI (FRQRPLFV ������� 6XSSOHPHQW� ��������

5RVHQ]ZHLJ� 0� 5� DQG :ROSLQ� .� ,� ����D� &UHGLW 0DUNHW &RQVWUDLQWV� &RQVXPSWLRQ

6PRRWKLQJ DQG WKH $FFXPXODWLRQ RI 'XUDEOH 3URGXFWLRQ $VVHWV LQ /RZ�,QFRPH &RXQWULHV�

,QYHVWPHQWV LQ %XOORFNV LQ ,QGLD� -RXUQDO RI 3ROLWLFDO (FRQRP\ ������ ��������

5RVHQ]ZHLJ� 0� 5� DQG :ROSLQ� .� ,� ����E� 0DWHUQDO ([SHFWDWLRQV DQG ([ 3RVW

5DWLRQDOL]DWLRQV� 7KH 8VHIXOQHVV RI 6XUYH\ ,QIRUPDWLRQ RQ WKH :DQWHGQHVV RI &KLOGUHQ�

-RXUQDO RI +XPDQ 5HVRXUFHV ����� ��������

6DLWR� .� ����� 5DLVLQJ WKH 3URGXFWLYLW\ RI :RPHQ )DUPHUV LQ 6XE�6DKDUDQ $IULFD� :RUOG

%DQN 'LVFXVVLRQ 3DSHU 1R� ���� :RUOG %DQN�

6DLWR� .� DQG :HLGHPDQQ� -� ����� $JULFXOWXUDO ([WHQVLRQ IRU :RPHQ )DUPHUV LQ $IULFD�

:RUOG %DQN 'LVFXVVLRQ 3DSHU 1R� ���� :RUOG %DQN�

6FKRILHOG� 6� ����� 'HYHORSPHQW DQG WKH 3UREOHPV RI 9LOODJH 1XWULWLRQ� /RQGRQ� &URRP

+HOP�

6FKXOW]� 7� 3� ����� (GXFDWLRQ ,QYHVWPHQWV DQG 5HWXUQV� ,Q +DQGERRN RI 'HYHORSPHQW

(FRQRPLFV 9ROXPH �� HGV� +� &KHQHU\ DQG 7� 1� 6ULQLYDVDQ� $PVWHUGDP� 1RUWK +ROODQG

3UHVV�

6FKXOW]� 7� 3� ����� 7HVWLQJ WKH 1HRFODVVLFDO 0RGHO RI )DPLO\ /DERU 6XSSO\ DQG )HUWLOLW\�

-RXUQDO RI +XPDQ 5HVRXUFHV ����� ��������

6FKXOW]� 7� 3� ����� 0DUULDJH� 2ZQ DQG 6SRXVH
V &KDUDFWHULVWLFV� 1HZ +DYHQ� &7� <DOH

8QLYHUVLW\� 'HSDUWPHQW RI (FRQRPLFV� 0LPHR�

6FKXOW]� 7� 3� ����� 5HWXUQV WR :RPHQ
V (GXFDWLRQ� ,Q :RPHQ
V (GXFDWLRQ LQ 'HYHORSLQJ

&RXQWULHV� %DUULHUV� %HQHILWV� DQG 3ROLFLHV� HGV� (�0� .LQJ DQG 0� +LOO� %DOWLPRUH� -RKQV

+RSNLQV 8QLYHUVLW\ 3UHVV�

6HQ� $� ����� )DPLO\ DQG )RRG� 6H[ %LDV LQ 3RYHUW\� ,Q 5HVRXUFHV� 9DOXHV DQG 'HYHORSPHQW�

HG� $� 6HQ� &DPEULGJH� +DUYDUG 8QLYHUVLW\ 3UHVV�

6HQ� $� ����� 0RUH 7KDQ ��� 0LOOLRQ :RPHQ DUH 0LVVLQJ� 1HZ <RUN 5HYLHZ RI %RRNV �����

�'HFHPEHU�� ������



��

6HQ� $� DQG 6HQJXSWD� 6� ����� 0DOQXWULWLRQ RI 5XUDO &KLOGUHQ DQG 6H[ %LDV� (FRQRPLF DQG

3ROLWLFDO :HHNO\ ��� ��������

6HQDXHU� %�� *DUFLD� 0�� DQG -DFLQWR� (� ����� 'HWHUPLQDQWV RI WKH ,QWUDKRXVHKROG $OORFDWLRQ

RI )RRG LQ WKH 5XUDO 3KLOLSSLQHV� $PHULFDQ -RXUQDO RI $JULFXOWXUDO (FRQRPLFV ����� ����

����

6LQJK� ,�� 6TXLUH� /�� DQG 6WUDXVV� -�� HGV� ����� $JULFXOWXUDO +RXVHKROG 0RGHOV� ([WHQVLRQV�

$SSOLFDWLRQV DQG 3ROLF\� %DOWLPRUH� -RKQV +RSNLQV 8QLYHUVLW\ 3UHVV�

6PLWK� -� ����� $VVHWV� 6DYLQJV DQG /DERU 6XSSO\� (FRQRPLF ,QTXLU\ ����� ��������

6WDXGW� .� ����� 8QFDSWXUHG RU 8QPRWLYDWHG" :RPHQ DQG WKH )RRG &ULVLV LQ $IULFD� 5XUDO

6RFLRORJ\ ����� ������

6WUDXVV� -� DQG 7KRPDV� '� ����� 
+XPDQ 5HVRXUFHV� (PSLULFDO 0RGHOLQJ RI +RXVHKROG DQG

)DPLO\ 'HFLVLRQV�
 ,Q +DQGERRN RI 'HYHORSPHQW (FRQRPLFV 9ROXPH �� HGV� -� %HKUPDQ

DQG 7� 1� 6ULQLYDVDQ� $PVWHUGDP� 1RUWK +ROODQG 3UHVV�

6WUDXVV� -�� *HUWOHU� 3�� 5DKPDQ� 2�� DQG )R[� .� ����� *HQGHU DQG /LIH�&\FOH 'LIIHUHQWLDOV LQ

WKH 3DWWHUQV DQG 'HWHUPLQDQWV RI $GXOW +HDOWK� -RXUQDO RI +XPDQ 5HVRXUFHV ����� ����

����

6XEUDPDQLDQ� 6� DQG 'HDWRQ� $� ����� *HQGHU (IIHFWV LQ ,QGLDQ &RQVXPSWLRQ 3DWWHUQV�

5HVHDUFK 3URJUDP LQ 'HYHORSPHQW 6WXGLHV 'LVFXVVLRQ 3DSHU 1R� ���� 3ULQFHWRQ� 1-�

3ULQFHWRQ 8QLYHUVLW\� :RRGURZ :LOVRQ 6FKRRO�

6YHGEHUJ� 3� ����� 8QGHUQXWULWLRQ LQ 6XE�6DKDUDQ $IULFD� ,V 7KHUH D *HQGHU %LDV" -RXUQDO RI

'HYHORSPHQW 6WXGLHV ����� ��������

7DQJ� 6� / �:� ����� 7KH 'LIIHUHQWLDO (GXFDWLRQDO $WWDLQPHQW RI &KLOGUHQ� $Q (PSLULFDO

6WXG\ RI +RQJ .RQJ� 3K�'� GLVVHUWDWLRQ� 8QLYHUVLW\ RI &KLFDJR� &KLFDJR� ,/�

7KRPDV� '� ����� ,QWUDKRXVHKROG 5HVRXUFH $OORFDWLRQ� $Q ,QIHUHQWLDO $SSURDFK� -RXUQDO RI

+XPDQ 5HVRXUFHV ����� ��������

7KRPDV� '� ����� *HQGHU 'LIIHUHQFHV LQ +RXVHKROG 5HVRXUFH $OORFDWLRQV� /LYLQJ 6WDQGDUGV

0HDVXUHPHQW 6WXGLHV :RUNLQJ 3DSHU 1R� ��� :RUOG %DQN�

7KRPDV� '� ����� 7KH 'LVWULEXWLRQ RI ,QFRPH DQG ([SHQGLWXUH :LWKLQ WKH +RXVHKROG� $QQDOHV

GH (FRQRPLH HW GH 6WDWLVWLTXH ��� ��������



��

7KRPDV� '� ����� /LNH )DWKHU /LNH 6RQ� RU� /LNH 0RWKHU� /LNH 'DXJKWHU� 3DUHQWDO (GXFDWLRQ

DQG &KLOG +HDOWK� -RXUQDO RI +XPDQ 5HVRXUFHV ����� ��������

7KRPDV� '� DQG &KHQ� &�/� ����� ,QFRPH 6KDUHV DQG 6KDUHV RI ,QFRPH� (PSLULFDO 7HVWV RI

0RGHOV RI +RXVHKROG 5HVRXUFH $OORFDWLRQV� 5$1' /DERU DQG 3RSXODWLRQ 3URJUDP

:RUNLQJ 3DSHU ����� 5$1'� 6DQWD 0RQLFD� &$�

7KRPDV� '� DQG 6WUDXVV� -� ����� +HDOWK DQG :DJHV (YLGHQFH RQ 0HQ DQG :RPHQ LQ 8UEDQ

%UD]LO� -RXUQDO RI (FRQRPHWULFV� IRUWKFRPLQJ�

7KRPDV� '�� 6FKRHQL� 5�� DQG 6WUDXVV� -� ����� 3DUHQWDO ,QYHVWPHQWV LQ 6FKRROLQJ� 7KH 5ROHV

RI *HQGHU DQG 5HVRXUFHV LQ 8UEDQ %UD]LO� /DERU DQG 3RSXODWLRQ 3URJUDP :RUNLQJ 3DSHU

1R� ������ 5$1'� 6DQWD 0RQLFD� &$�

7RZQVHQG� 5� ����� 5LVN DQG ,QVXUDQFH LQ 9LOODJH ,QGLD� (FRQRPHWULFD ����� ��������

8GU\� &� ����� &UHGLW 0DUNHWV LQ 1RUWKHUQ 1LJHULD� &UHGLW DV ,QVXUDQFH LQ D 5XUDO (FRQRP\�

:RUOG %DQN (FRQRPLF 5HYLHZ ���� ��������

8GU\� &� ����� 5LVN DQG ,QVXUDQFH LQ D 5XUDO &UHGLW 0DUNHW� $Q (PSLULFDO ,QYHVWLJDWLRQ LQ

1RUWKHUQ 1LJHULD� 5HYLHZ RI (FRQRPLF 6WXGLHV ����� ��������

8GU\� &� ����� 5LVN DQG 6DYLQJ LQ 1RUWKHUQ 1LJHULD� $PHULFDQ (FRQRPLF 5HYLHZ�

IRUWKFRPLQJ�

8OSK� '� ����� $ *HQHUDO 1RQ�&RRSHUDWLYH 1DVK 0RGHO RI +RXVHKROG &RQVXPSWLRQ %HKDYLRU�

%ULVWRO� 8.� %ULVWRO 8QLYHUVLW\� 'HSDUWPHQW RI (FRQRPLFV� 0LPHR�

YDQ GH :DOOH� (� ����� )HUWLOLW\ 7UDQVLWLRQ� &RQVFLRXV &KRLFH DQG 1XPHUDF\� 'HPRJUDSK\

����� ��������

YRQ %UDXQ� -� DQG :HEE� 3� ����� 7KH ,PSDFW RI 1HZ &URS 7HFKQRORJ\ RQ WKH $JULFXOWXUDO

'LYLVLRQ RI /DERU LQ D :HVW $IULFDQ 6HWWLQJ� (FRQRPLF 'HYHORSPHQW DQG &XOWXUDO &KDQJH

����� ��������
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and P. Diskin.  1995.  83 pp. $9.00.  (CDIE reference
pending)

IDP 20 ........... Cash Crop and Foodgrain Productivity in Senegal:
Historical View, New Survey Evidence, and Policy
Implications by Valerie Kelly, Bocar Diagana, Thomas
Reardon, Matar Gaye, and Eric Crawford.  1996.  140 pp. 
$13.00 (CDIE reference pending)

WORKING PAPERS

IDWP 39/1 ..... The Impact of Investments in Maize Research and
Dissemination in Zambia.  Part I:  Main Report.  Julie
Howard with George Chitalu and Sylvester Kalonge.  1993. 
112 pp.  $11.00  (CDIE reference PN-ABS-724)

IDWP 39/2 ..... The Impact of Investments in maize Research and
Dissemination in Zambia.  Part II:  Annexes.  Julie Howard
with George Chitalu and Sylvester Kalonge.  1993.  81 pp. 
$9.00   (CDIE reference PN-ABS-727)

IDWP 40 ........ An Economic Analysis of Research and Technology
Transfer of Millet, Sorghum, and Cowpeas in Niger by
Valentina Mazzucato and Samba Ly.  1994.  104 pp. 
$11.00.  (CDIE reference PN-ABT-283 or PN-ABS-728)

IDWP 41 ........ Agricultural Research Impact Assessment:   The Case of
Maize Technology Adoption in Southern Mali by Duncan
Boughton and Bruno Henry de Frahan.  1994.  95 pp. 
$11.00  (CDIE reference PN-ABS-729)

IDWP 42 ........ The Rate of Return to Agricultural Research in Uganda: 
The Case of Oilseeds and Maize by Rita Laker-Ojok. 
1994.  56 pp.  $7.00 (CDIE reference PN-ABS-730)

IDWP 43 ........ Assessing the Impact of Cowpea and Sorghum Research
and Extension in Northern Cameroon by James A. Sterns
and Richard H. Bernsten.  1994.  48 pp.  $7.00 (CDIE
reference PN-ABS-731)

IDWP 44 ........ Food Security II Cooperative Agreement:  Project Fact
Sheets (1994 Version) by MSU Food Security II Research
Team.  1994.  104 pp.  $11.00 (CDIE reference pending)

IDWP 45 ........ The Potential Returns to Oilseeds Research in Uganda: 
The Case of Groundnuts and Sesame by Rita Laker-Ojok. 
1994.  50 pp.  $7.00 (CDIE reference pending)   

IDWP 46 ........ Understanding Linkages among Food Availability, Access,
Consumption, and Nutrition in Africa:  Empirical Findings
and Issues from the Literature by Patrick Diskin.*  1994. 
47 pp.  $7.00 (CDIE reference PN-ABS-732)



IDWP 47 ........ Targeting Assistance to the Poor and Food Insecure:  A
Review of the Literature by Mattias Lundberg and Patrick
Diskin.*  1994.  56 pp.  $7.00 (CDIE reference PN-ABS-
733)

IDWP 48 ........ Interactions Between Food Market Reform and Regional
Trade in Zimbabwe and South Africa:  Implications for
Food Security by T.S. Jayne, T. Takavarasha, and Johan
van Zyl.  1994.  39 pp. $7.00  (CDIE reference pending)

IDWP 49 ........ A Strategic Approach to Agricultural Research Program
Planning in Sub-Saharan Africa, by Duncan Boughton, Eric
Crawford, Julie Howard, James Oehmke, James Shaffer,
and John Staatz.  1995.  59 pp. $9.00  (CDIE reference
pending)

IDWP 50 ........ An Analysis of Alternative Maize Marketing Policies in South
Africa, by T.S. Jayne, Milan Hajek and Johan van Zyl.  1995. 
51 pp.  $7.00 (CDIE reference pending )

IDWP 51 ........ Confronting the Silent Challenge of Hunger: A Conference
Synthesis, by T.S. Jayne, David Tschirley, Lawrence Rubey,
Thomas Reardon, John M. Staatz, and Michael Weber. 
1995.  37 pp. $7.00 (CDIE reference pending)

IDWP 52 ........ An Ex-Ante Evaluation of Farming Systems Research in
Northeastern Mali: Implications for Research and Extension
Policy, by Bruno Henry de Frahan.  1995.  82 pp. $9.00
(CDIE reference pending)

IDWP 53 ........ Who Eats Yellow Maize?  Preliminary Results of a Survey of
Consumer Maize Preferences in Maputo, Mozambique, by
David L. Tschirley and Ana Paula Santos.  1995.  16 pp.
$7.00 (CDIE reference pending)

IDWP 54 ........ Food Security II Cooperative Agreement: Project Fact
Sheets (1995/96 Version), compiled by MSU Food Security
II Research Team.  1996.  151 pp. $13.00.  (CDIE reference
pending)

IDWP 55 ........ Trends in Real Food Prices in Six Sub-Saharan African
Countries, by T.S. Jayne, et al.  1996. 70 pp. $9.00 (CDIE
reference pending)

IDWP 56 ........ Food Marketing and Pricing Policy in Eastern and Southern
Africa: Lessons for Increasing Agricultural Productivity and
Access to Food, by T.S. Jayne and Stephen Jones.  1996.
40 pp. $7.00 (CDIE reference pending )

IDWP 57 ........ An Economic and Institutional Analysis of Maize Research in
Kenya, by Daniel David Karanja.  1996.  24 pp. $7.00 (CDIE
reference pending)

IDWP 58 ........ Fighting an Uphill Battle: Population Pressure and Declining
Land Productivity in Rwanda by Daniel C. Clay. 1996. 26 pp.
$7.00 (CDIE reference pending)

IDWP 59 ........ Finding the Balance Between Agricultural and Trade Policy: 
Rwanda Coffee Policy in Flux by David Tardif-Douglin, Jean-
Léonard Ngirumwami, Jim Shaffer, Anastase Murekezi,
Théobald Kampayana.  1996.  14 pp. $7.00 (CDIE reference
pending)

IDWP 60 ........ Agriculture R&D and Economic Growth by Elias Dinopoulos. 
1996.  25 pp. $7.00 (CDIE reference pending)

IDWP 61 ........ Zambia’s Stop-And-Go Revolution: The Impact of Policies
and Organizations on the Development and Spread of
Maize Technology by Julie A. Howard and Catherine
Mungoma.  1996.   39 pp. $7.00 (CDIE reference pending)

IDWP 62 ........ Intrahousehold Allocations: A Review of Theories, Empirical
Evidence and Policy Issues by John Strauss and Kathleen
Beegle.  1996.  60 pp. $9.00  (CDIE reference pending)

........................... * Also published by A.I.D./Washington
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IDP 1 ............. Research on Agricultural Development in Sub-Saharan
Africa:  A Critical Survey by Carl K. Eicher and Doyle C.
Baker.  1982.  346 pp. (CDIE reference PN-AAL-692)

IDP 1F ........... Etude Critique de la Recherche sur la Developpement
Agricole en Afrique Subsaharienne par Carl K. Eicher et
Doyle C. Baker.  1982.  345 pp. (CDIE reference PN-ABA-
840)

IDP 2 ............. A Simulation Study of Constraints on Traditional Farming
Systems in Northern Nigeria by Eric W. Crawford.  1982.
136 pp.  (CDIE reference PN-AAP-677)

IDP 3 ............. Farming Systems Research in Eastern Africa:  The
Experience of CIMMYT and Some National Agricultural
Research Services, 1976-81 by M.P. Collinson.  1982.  67
pp.  (CDIE reference PN-AAM-826)

IDP 4 ............. Animal Traction in Eastern Upper Volta:  A Technical,
Economic and Institutional Analysis by Vincent Barrett,
Gregory Lassiter, David Wilcock, Doyle Baker, and Eric
Crawford.  1982.  132 pp. (CDIE reference PN-AAM-262)

IDP 5 ............. Socio-Economic Determinants of Food Consumption and
Production in Rural Sierra Leone:  Application of an
Agricultural Household Model with Several Commodities by
John Strauss.  1983.  91 pp.  (CDIE reference PN-AAM-
031)

IDP 6 ............. Applications of Decision Theory and the Measurement of
Attitudes Towards Risk in Farm Management Research in
Industrialized and Third World Settings by Beverly Fleisher
and Lindon J. Robison.  1985.  105 pp.  (CDIE reference
PN-AAU-740)

IDP 7 ............. Private Decisions and Public Policy:  The Price Dilemma in
Food Systems in Developing Countries by Peter Timmer.
1986.  58 pp. (CDIE reference PN-AAZ-091)

IDP 8 ............. Rice Marketing in Senegal River Valley:  Research
Findings and Policy Reform Options by Michael L. Morris.
1987.  89 pp.  (CDIE reference PN-AAZ-092)

IDP 9 ............. Small Scale Industries in Developing Countries:  Empirical
Evidence and Policy Implications by Carl Liedholm and
Donald Mead.  1987.  141 pp.  (CDIE reference PN-AAX-
734)

IDP 10 ........... Maintaining the Momentum in Post-Green Revolution
Agriculture:  A Micro-Level Perspective from Asia by Derek
Byerlee.  1987.  57 pp.  (CDIE reference PN-AAZ-093)

IDP 11 ........... The Economics of Smallholder Maize Production in
Zimbabwe:  Implications for Food Security by David D.
Rohrbach.  1989.  100 pp.  (CDIE reference PN-ABD- 549)
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IDWP 1 .......... Farming Systems Research (FSR) in Honduras, 1977-81:
A Case Study by Daniel Galt, Alvaro Diaz, Mario Contreras,
Frank Peairs, Joshua Posner, and Franklin Rosales.  1982.
48 pp.  (CDIE reference PN-AAM-827)

IDWP 2 .......... Credit Agricole et Credit Informal dans la Region Orientale
de Haute-Volta:  Analyse Economique, Performance
Institutionnelle et Implications en Matiere de Politique de
Developpement Agricole by Edouard K. Tapsoba.  1982.
125 pp.  (CDIE reference PN-AAZ-527)

IDWP 3 .......... Employment and Construction:  Multicountry Estimates of
Costs and Substitutions Elasticities for Small Dwellings  by
W.P. Strassmann.  1982.  42 pp.  (CDIE reference PN-
AAM-455)

IDWP 4 .......... Sub-Contracting in Rural Areas of Thailand by Donald C.
Mead.  1982.  53 pp.  (CDIE reference PN-AAN- 192)

IDWP 5 .......... Microcomputers and Programmable Calculators for
Agricultural Research in Developing Countries by Michael
T. Weber, James Pease, Warren Vincent, Eric W.
Crawford, and Thomas Stilwell.  1983.  113 pp.  (CDIE
reference PN-AAN- 441)

IDWP 6 .......... Periodicals for Microcomputers:  An Annotated
Bibliography by Thomas Stilwell.  1983.  70 pp.  (CDIE
reference PN-AAN- 443)

IDWP 7 .......... Employment and Housing in Lima, Peru by Paul
Strassmann.  1983.  96 pp.  (CDIE reference PN-AAN-
396)

IDWP 8 .......... Faire Face a la Crise Alimentaire de l'Afrique by Carl K.
Eicher.  1983.  29 pp.  (CDIE reference PN-AAN- 444)

IDWP 9 .......... Software Directories for Microcomputers:  An Annotated
Bibliography by Thomas C. Stilwell.  1983.  14 pp.  (CDIE
reference PN-AAN- 442)

IDWP 10 ........ Instructional Aids for Teaching How to Use the TI-59
Programmable Calculator by Ralph E. Hepp.  1983.  133
pp.  (CDIE reference PN-AAP-133)

IDWP 11 ........ Programmable Calculator (TI-59) Programs for Marketing
and Price Analysis in Third World Countries by Michael L.
Morris and Michael T. Weber.  1983.  105 pp.  (CDIE
reference PN-AAP-134)

IDWP 12 ........ An Annotated Directory of Statistical and Related
Microcomputer Software for Socioeconomic Data Analysis
by Valerie Kelly, Robert D. Stevens, Thomas Stilwell and
Michael T. Weber.  1983.  165 pp.  (CDIE reference PN-
AAP-135)

IDWP 13 ........ Guidelines for Selection of Microcomputer Hardware by
Chris Wolf.  1983.  90 pp.  (CDIE reference PN-AAR-106)

IDWP 14 ........ User's Guide to BENCOS  A SuperCalc Template for
Benefit-Cost Analysis by Eric W. Crawford, Ting-Ing Ho
and A. Allan Schmid.  1984.  35 pp.  (CDIE reference PN-
AAQ-682)

IDWP 15 ........ An Evaluation of Selected Microcomputer Statistical
Programs by James W. Pease and Raoul Lepage with
Valerie Kelly, Rita Laker-Ojok, Brian Thelen, and Paul
Wolberg.  1984.  187 pp.  (CDIE reference PN-AAQ-683)

IDWP 16 ........ Small Enterprises in Egypt:  A study of Two Governorates
by Stephen Davies, James Seale, Donald C. Mead,
Mahmoud Badr, Nadia El Sheikh and Abdel Rahman Saidi.
1984.  187 pp.  (CDIE reference PN-AAU- 610)

IDWP 17 ........ Microcomputer Statistical Packages for Agricultural
Research by Thomas C. Stilwell.  1984.  23 pp.  (CDIE
reference PN-AAZ-516)

IDWP 18 ........ An Annotated Directory of Citation Database, Educational,
System Diagnostics and Other Miscellaneous
Microcomputer Software of Potential Use to Agricultural
Scientists in Developing Countries by Thomas C. Stilwell
and P. Jordan Smith.  1984.  34 pp.  (CDIE reference PN-
AAZ-523)

IDWP 19 ........ Irrigation in Southern Africa:  An Annotated Bibliography by
Amalia Rinaldi.  1985.  60 pp.  (CDIE reference PN-AAZ-
524)

IDWP 20 ........ A Microcomputer Based Planning and Budgeting System
for Agricultural Research Programs by Daniel C.
Goodman, Jr., Thomas C. Stilwell and P. Jordan Smith.
1985.  75 pp.  (CDIE reference PN-AAZ-525)

IDWP 21 ........ Periodicals for Microcomputers:  An Annotated
Bibliography, Second Edition by Thomas C. Stilwell.  1985.
89 pp.  (CDIE reference PN-AAZ-526)

IDWP 22 ........ Software Directories for Microcomputers:  An Annotated
Bibliography, Second Edition by Thomas C. Stilwell.  1985.
21 pp.  (CDIE reference PN-AAZ-528)

IDWP 23 ........ A diagnostic Perspective Assessment of the Production
and Marketing System for Mangoes in the Eastern
Caribbean by Alan Hrapsky with Michael Weber and
Harold Riley.  1985.  106 pp. (CDIE reference PN-AAZ-
529)  

IDWP 24 ........ Subcontracting Systems and Assistance Programs:
Opportunities for Intervention by Donald C. Mead.  1985.
32 pp.  (CDIE reference PN-AAZ-943)

IDWP 25 ........ Small Scale Enterprise Credit Schemes:  Administrative
Costs and the Role of Inventory Norms by Carl Liedholm.
1985.  23 pp.  (CDIE reference PN-AAU- 615)



IDWP 26 ........ Subsector Analysis:  Its Nature, Conduct and Potential
Contribution to Small Enterprise Development by James J.
Boomgard, Stephen P. Davies, Steve Haggblade and
Donald Mead.  1986.  57 pp.  (CDIE reference PN-AAZ-
101)

IDWP 27 ........ The Effect of Policy and Policy Reforms on Non-
Agricultural Enterprises and Employment in Developing
Countries:  A Review of Past Experiences by Steve
Haggblade, Carl Liedholm, and Donald C. Mead.  1986.
133 pp.  (CDIE reference PN-AAV-001)

IDWP 28 ........ Rural Small Scale Enterprises in Zambia:  Results of a
1985 Country-Wide Survey by John T. Milimo and Yacob
Fisseha.  1986.  76 pp.  (CDIE reference PN-AAZ-102)

IDWP 29 ........ Fundamentals of Price Analysis in Developing Countries'
Food Systems:  A Training Manual to Accompany the
Microcomputer Software Program 'MSTAT' by Stephen
Goetz and Michael T. Weber.  1986.  148 pp.  (CDIE
reference PN-AAZ-103)

IDWP 30 ........ Rapid Reconnaissance Guidelines for Agricultural
Marketing and Food System Research in Developing
Countries  by John S. Holtzman.  1986.  75 pp.  (CDIE
reference PN-AAZ-104)

IDWP 31 ........ Contract Farming and Its Effect on Small Farmers in Less
Developed Countries by Nicholas William Minot.  1986.  86
pp.  (CDIE reference PN-AAZ-105)

IDWP 32 ........ Food Security Policy and the Competitiveness of
Agriculture in the Sahel:  A Summary of the "Beyond
Mindelo" Seminar by Thomas S. Jayne and Nicholas Minot.
1989.  27 pp.  (CDIE reference PN-ABF-570) IDWP 33.
..Small Scale Manufacturing Growth in Africa:  Initial
Evidence by Carl Liedholm and Joan Parket.  1989.  18 pp.
(CDIE reference PN-ABB- 945) 

IDWP 34 ........ Food Security and Economic Growth in the Sahel:  A
Summary of the September 1989 Cereals Workshop by
Victoire C. D'Agostino and John M. Staatz.  1989.  44 pp.
(CDIE reference PN-ABD- 956)

IDWP 35 ........ User's Manual for the SADCC Cereals Trade Database
Compiled by the University of Zimbabwe and Michigan
State University by David Kingsbury.  1989.  44 pp.  (CDIE
reference PN-ABF-378)

IDWP 36 ........ Managing Food Security Action Programs in Botswana by
Sisay Asefa.  1989.  36 pp.  (CDIE reference PN-ABF-
377)

IDWP 37 ........ User's Guide to BENCOS Lotus 1-2-3 Templates for
Benefit-Cost Analysis by Eric Crawford and A. Allan
Schmid.  1990.  23 pp.  (CDIE reference PN-ABF-530)

IDWP 38 ........ Research Methods in the MSU Food Security in Africa
Project:  Conceptualizing and Implementing Policy
Relevant Studies by James F. Tefft with Michael T. Weber
and John M. Staatz.  1990.  128 pp.  (CDIE reference
pending)
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RP 1 .............. The Private Sector Connection to Development by Carl
Liedholm.  1986.  19 pp.  (CDIE reference PN-AAW-353)

RP 2 .............. Influencing the Design of Marketing Systems to Promote
Development in Third World Countries by James D.
Shaffer with Michael Weber, Harold Riley and John Staatz.
1987.  21 pp.  (CDIE reference PN-AAV-230)

RP 3 .............. Famine Prevention in Africa:  The Long View by Carl K.
Eicher.  1987.  18 pp.   (CDIE reference PN-AAZ-119)

RP 4 .............. Cereals Marketing in the Senegal River Valley by Michael
L. Morris.  1987.  126 pp.  (CDIE reference PN-AAZ-120)

RP 5 .............. The Food Security Equation in Southern Africa by
Mandivamba Rukuni and Carl K. Eicher.  1987.  32 pp.
(CDIE reference PN-AAZ-121)

RP 6 .............. Economic Analysis of Agronomic Trials for the Formulation
of Farmer Recommendations by Eric Crawford and
Mulumba Kamuanga.  1988.  41 pp.  (CDIE reference PN-
AAZ-370)

RP 6F ............ L'Analyse Economiques des Essais Agronomiques pour la
Formulation des Recommandations aux Paysans par Eric
Crawford et Mulumba Kamuanga.  1987.  33 pp.  (CDIE
reference PN-AAZ-122)

RP 7 .............. Economic Analysis of Livestock Trials by Eric Crawford.
1987.  36 pp.  (CDIE reference PN-AAZ-371)

RP 7F ............ L'Analyse Economique des Essais Zootechniques par Eric
Crawford.  1987.  36 pp.  (CDIE reference PN-AAZ-123)

RP 8 .............. A Field Study of Fertilizer Distribution and Use in Senegal,
1984:  Summary Report  by Eric Crawford and Valerie
Kelly.  1987.  32 pp.  (CDIE reference PN-AAZ-124)

RP 8F ............ Enquete sur la Distribution et l'Utilisation de l'Engrais au
Sénégal, 1984:  Résumé Analytique  par Eric Crawford et
Valerie Kelly.  1988.  43 pp.  (CDIE reference PN-ABC-
173)

RP 9 .............. Improving Food Marketing Systems in Developing
Countries:  Experiences from Latin America by Kelly
Harrison, Donald Henley, Harold Riley and James Shaffer.
1987.  135 pp.  (CDIE reference PN-AAZ-125)

RP 10 ............ Policy Relevant Research on the Food and Agricultural
System in Senegal by Mark Newman, Eric Crawford and
Jacques Faye.  1987.  30 pp.  (CDIE reference PN-AAZ-
126)

RP 10F .......... Orientations et Programmes de Recherche Macro-
Economiques sur le Systeme Agro-Alimentaire Sénégalais
par Mark Newman, Eric Crawford et Jacques Faye.  1987.
37 pp.  (CDIE reference PN-AAZ-127)

RP 11 ............ A Field Study of Fertilizer Distribution and Use in Senegal,
1984:  Final Report by Eric Crawford, Curtis Jolly, Valerie
Kelly, Philippe Lambrecht, Makhona Mbaye, and Matar
Gaye.  1987.  106 pp. (CDIE reference PN-AAZ-128)

RP 11F .......... Enquête sur la Distribution et l’Utilisation de l'Engrais au
Sénégal, 1984:  Rapport Final par Eric Crawford, Curtis
Jolly, Valerie Kelly, Philippe Lambrecht, Makhona Mbaye, et
Matar Gaye.  1987.  106 pp.  (CDIE reference pending)

RP 12 ............ Private and Public Sectors in Developing Country Grain
Markets:  Organization Issues and Options in Senegal by
Mark D. Newman, P. Alassane Sow, and Ousseynou
NDoye.  1987.  14 pp.  (CDIE reference PN-AAZ-129)

RP 13 ............ Agricultural Research and Extension in Francophone West
Africa:  The Senegal Experience by R. James Bingen and
Jacques Faye.  1987.  23 pp.  (CDIE reference PN-AAV-
929)

RP 13F .......... La Liaison Recherche-Developpement en Afrique de
l'Ouest Francophone:  L'Experience du Sénégal par James
Bingen et Jacques Faye.  1987.  32 pp.  (CDIE reference
PN-AAZ-130)

RP 14 ............ Grain Marketing in Senegal's Peanut Basin:  1984/85
Situation and Issues by Mark D. Newman.  1987.  16 pp.
(CDIE reference PN-AAZ-131)

RP 15 ............ Tradeoffs between Domestic and Imported Cereals in
Senegal:  A Marketing Systems Perspective by Mark D.
Newman, Ousseynou NDoye, and P. Alassane Sow.  1987.
41 pp.  (CDIE reference PN-AAZ-372)

RP 15F .......... Céréales Locales et Céréales Importées au Sénégal:  La
Politique Alimentaire a Partier Systemes de
Commercialisation par Mark D. Newman, Ousseynou
NDoye, et P. Alassane Sow.  1987.  48 pp.  (CDIE
reference PN-ABC-326)

RP 16 ............ An Orientation to Production Systems Research in
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